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PREFACE. 

The  treatment  of  appendicitis  is  still  sufficiently 
new  to  be  worthy  of  consideration  as  a  special  sub- 
ject. 

Its  development  occurred  entirely  during  my 
active  service  in  the  department  of  surgery,  and 
being  of  unusual  importance  because  of  the  great 
frequency  with  which  the  disease  occurs,  I  have 
followed  its  course  with  special  interest. 

The  following  pages  contain  the  conclusions  at 
which  I  have  arrived  after  a  study  of  much  of  the 
literature  upon  this  subject  and  clinical  observa- 
tions upon  a  large  and  varied  material. 

A.  J.   Ochsner. 

710  Sedgwick  St.,  Chicago. 
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CHAPTER  I. 

INTRODUCTION  AND  HISTORY. 

It  is  no  longer  necessary  to  dwell  upon  the  im- 
portance of  a  consideration  of  appendicitis,  because 
every  one,  be  he  physician,  surgeon  or  layman,  has 
had  more  or  less  personal  experience  with  this 
disease,  either  in  his  own  family  or  among  his 
friends,  and  such  experience  is  usually  of  so  grave 
a  character  that  one  must,  thereafter,  willingly 
concede  the  importance  of  this  subject. 

So  long  as  this  disease  was  left  to  progress  un- 
diagnosed,  or  was  mistaken  for  gastritis,  enteritis, 
idiopathic  peritonitis  or  colitis,  it  required  much 
forcible  argument  to  draw  attention  to  its  prac- 
tical importance.  Fortunately  for  those  who  suf- 
fer from  appendicitis  this  time  has  now  gone  by 
and  in  this  country,  at  least,  every  physician  is 
constantly  aware  of  the  fact  that  he  must  bear  it  in 
mind  in  examining  any  patient  suffering  from 
intra-abdominal  disease. 

That  appendicitis  is  of  exceedingly  frequent 
occurrence  has  been  proven  beyond  a  doubt  by 
the  post-mortem  statistics  of  Eichardson,1  Fergu- 
son,2 Hawkins,3  Wallis,*  and  many  others,  as  well 
as  by  the  testimony  of  every  clinical  observer  of 
large  experience. 
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The  evident  uselessness  of  the  appendix  un- 
doubtedly had  much  to  do  with  the  fact  that  it 
received  so  little  attention.  In  a  state  of  health  it 
was  plain  that  the  organ  need  not  be  considered 
from  the  standpoint  of  physiology,  and  in  the 
diseased  condition  the  gastric  and  intestinal  symp- 
toms were  so  prominent  that  it  was  again  over- 
looked. Even  in  the  deadhouse  the  cause  of  death 
was  so  evidently  the  result  of  the  general  peri- 
tonitis that,  although  observers  like  Eokitanski 
repeatedly  drew  attention  to  the  fact  that  in  such 
cases  the  appendix  was  in  a  necrotic  condition, 
still  this  was  not  considered  of  primary  import- 
ance until  the  remarkable  work  of  Fitz5  brought 
absolute  proof,  from  a  very  large  clinical  and 
pathological  experience,  of  the  fact  that  hundreds 
of  patients  were  permitted  to  die  because  a  gan- 
grenous appendix,  which  was  the  cause  of  the 
.fatal  general  peritonitis,  was  permitted  to  remain 
in  the  abdominal  cavity  unrecognized  and  undis- 
turbed. 

In  this  paper  the  necessity  of  removing  the  dis- 
eased organ  was  indicated  with  such  vigor,  that 
the  subject  was  at  once  considered  by  a  number 
of  men  whose  judgment  and  surgical  skill  were 
well  known  throughout  the  country.  McBurney6 
and  Weir,7  of  New  York,  Richardson1  of  Boston, 
Keen8  and  Price9  of  Philadelphia,  Murphy10  of 
Chicago,  and  many  others,  put  in  practice  the 
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treatment  which  Fitz5  had  advised,  and  the  results 
fell  nothing  short  of  his  expectations. 

It  is  true  that  appendicitis  had  been  recognized 
many  years  before  the  work  of  Fitz5  appeared,  but 
all  the  observations  and  publications  of  an  earlier 
date  had  not  resulted  in  any  practical  benefit  to 
the  patients  who  suffered  from  appendicitis  prior 
to  1890.  These  earlier  publications  have  only  a 
historical  value.  They  show  that  there  were  at  all 
times  close  observers,  and  they  also  show  how  com- 
pletely the  medical  profession  in  general  over- 
looked structures  which  had  no  apparent  physio- 
logical importance. 

The  case  of  perforation  of  the  appendix,  de- 
scribed by  Mestivier11  in  1759,  seems  to  be  the 
first  on  record,  but  the  author,  noting  the  great 
amount  of  disturbance  about  the  cecum  consid- 
ered this  the  primary  origin  of  the  disease.  This 
view  was  maintained  by  a  number  of  writers  dur- 
ing the  following  century,  probably  because  of  the 
physiological  insignificance  of  the  appendix,  and 
because  of  the  fact  that  all  of  these  cases  were 
seen  late.  From  our  own  experience  it  is  plain 
that  the  earlier  we  operate,  after  the  beginning 
of  an  attack  of  appendicitis,  the  more  evident 
it  becomes  that  the  disease  is  always  first  present 
in  the  appendix.  It  is,  consequently,  not  surpris- 
ing to  find  that  such  excellent  observers  as  Dupuy- 
tren,12  Ferrall,13  Copeland14  and  Grisolle15  should 
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have  placed  the  commencement  of  the  disease  in 
the  cecum.  The  last  named  author  insisted  upon 
opening  appendiceal  abscesses  and,  consequently, 
judged  wisely  regarding  the  treatment  indicated, 
although  he  considered  the  cecum  as  being  the 
offending  part.  All  of  these  authors,  and  many 
who  followed,  described  the  clinical  course  of  the 
disease  so  perfectly  that  one  cannot  fail  to  make 
a  diagnosis  of  appendicitis  from  the  description 
given. 

Melier,16  in  1827,  concludes  as  a  result  of  a 
number  of  observations,  that  the  appendix  is  fre- 
quently the  primary  cause  of  quickly  fatal  peri- 
tonitis. 

John  Burne,17  as  early  as  1837,  directs  the 
attention  to  the  importance  of  foreign  bodies  in 
the  appendix  and  advises  that  the  abscess  formed 
be  opened. 

Perforation  of  the  appendix,  due  to  the  presence 
of  foreign  bodies,  had  previously  been  described 
by  Jadelot,18  1808,  also  by  Wegeler19  in  1813, 
from  fatal  cases  which  they  had  observed.  Bot- 
tomley,20  in  1814,  reports  a  case  relieved  by  oper- 
ation in  which  a  kernel  of  oats  was  found. 

Perforation  of  the  appendix  was  observed  by 
Albers  in  1838,  but  he  failed  to  attribute  the 
proper  importance  to  this  condition.  Nearly 
twenty  years  later  Lewis54  developed  this  fact  more 
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fully,  giving  a  large  number  of  cases  in  illustra- 
tion. 

In  1843  Voltz21  and  Eokitanski22  called  atten- 
tion to  the  pathological  conditions  found  primar- 
ily in  the  appendix.  Unfortunately,  the  latter  ob- 
server did  not  seem  to  examine  the  appendix  in  all 
bodies  in  his  autopsies  upon  patients  who  had  died 
from  peritonitis,  otherwise  his  enormous  material 
in  the  celebrated  Vienna  Hospital  would  undoubt- 
edly have  brought  to  light  many  years  ago  the 
excessive  frequency  of  the  disease. 

In  1859  Leudet23  brought  out  the  same  fact  in 
France,  as  the  result  of  extensive  observations. 

The  cecal  origin  of  peritonitis  which  had  been 
accepted  like  so  many  other  theories,  because  Du- 
puytren  and  the  French  school  of  surgeons,  who 
were  supreme  during  the  first  half  of  the  nine- 
teenth century,  supported  the  idea  as  a  result  of 
their  observations,  received  its  first  absolute  denial 
in  1880  when  With24  demonstrated  that  the  dis- 
ease is  always  primarily  of  appendiceal  origin. 

Even  in  the  memory  of  the  younger  members  of 
the  present  generation  of  physicians  and  surgeons 
the  term  typhlitis — inflammation  of  the  cecum — 
is  very  familiar  as  a  primary  disease. 

There  can  be  no  doubt  whatever  in  the  minds 
of  those  who  have  had  frequent  opportunity  to 
observe  the  pathological  condition  present  during 
the  early  part  of  the  disease,  by  having  operated 
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during  the  first  few  hours  after  the  beginning  of 
an  attack,  that  the  disease  always  begins  primarily 
in  the  appendix. 

This  brings  us  to  the  last  decade  of  the  nine- 
teenth century,  which  has  produced  a  number  of 
excellent  works  upon  this  subject,  among  which 
those  by  Deaver,25  Mynter,26  Fowler27  and  Mor- 
ris,28 of  this  country,  Sonnenburg29  of  Germany, 
Dieulafoy30  of  France  and  Lennander31  of  Sweden, 
have  been  especially  valuable  in  bringing  the  med- 
ical profession  to  a  proper  appreciation  of  this 
subject.  Moreover,  there  is  scarcely  a  surgeon 
of  any  note  who  is  not  the  author  of  one  or  more 
articles  on  this  subject. 

In  studying  the  literature  of  the  past  three 
years,  especially,  I  have  encountered  nearly  one 
thousand  articles  in  the  English,  German  and 
French  languages  alone.  It  is  consequently  plain 
that  it  is  impossible  to  review  this  enormous  lit- 
erature in  so  limited  an  article  as  this  one  must 
necessarily  be,  without  making  it  useless  for  prac- 
tical purposes. 

I  will,  consequently,  give  only  what  I  have  been 
able  to  confirm  in  my  clinical  experience,  and 
will  dwell  especially  upon  the  facts  which  are  im- 
portant in  bringing  about  methods  of  treatment 
which  are  expected  to  result  in  the  greatest  pos- 
sible percentage  of  recovery,  in  those  suffering 
from  this  disease. 
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CHAPTER  II. 
ANATOMY. 

In  order  to  treat  appendicitis  well,  one  must 
constantly  bear  in  mind  its  anatomical  position, 
and  the  relative  changes  that  take  place  in  the 
surrounding  organs,  in  health  and  in  disease. 

Generally  speaking,  the  appendix  is  most  fre- 
quently found  opposite  a  point  half  way  between 
the  umbilicus  and  the  anterior  superior  spine  of 
the  ilium — McBurney's  point.  It  is  important 
to  bear  this  in  mind,  primarily,  because  of  its  very 
great  importance,  which  will  be  discussed  fully  in 
speaking  of  diagnosis. 

In  the  normal  condition  the  appendix  extends 
from  the  lower  end  of  the  cecum,  generally  in  an 
inward  direction,  provided  its  mesentery  is  of 
moderate  length  and  thickness.  If  the  latter  is 
especially  loose  and  long  it  may  extend  in  any 
direction  and  undoubtedly  changes  its  position 
constantly  with  the  change  in  the  position  of  the 
patient  and  the  motion  of  the  small  intestines. 
If  the  mesentery  is  especially  short  and  thick  it 
is  usually  drawn  upwards  at  its  end  so  that  its 
direction  is  more  toward  the  umbilicus. 

Treves32  states,  as  a  result  of  very  careful  and 
extensive  studies  upon  the  cadaver,  that  the  ap- 
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pendbc  is  most  constantly  found  attached  a  little 
behind  the  lower  end  of  the  cecum  and  pointing 
toward  the  spleen,  and  that  the  only  other  com- 
mon position  is  ascending  behind  the  cecum. 
Hawkins3  confirms  this  from  a  careful  examina- 
tion of  one  hundred  cadavers. 

If  the  cecum  is  very  movable,  which  however 
is  only  very  rarely  the  case  except  in  cases  in 
which  there  has  at  some  time  been  an  inflamma- 
tory condition  of  the  appendix,  the  latter  may  be 
carried  with  it  to  any  point  in  the  abdominal  cav- 
ity, and  it  may  then  occupy  almost  any  imaginable 
position. 

The  cecum,  normally,  is  in  front  of  or  to  the 
inner  side  of  the  psoas  muscle,  extending  down 
to  a  point  nearly  even  with  the  middle  of  Pou- 
part's  ligament.  Being  usually,  according  to 
Luschka,  entirely  covered  with  peritoneuir,  it  can 
normally  move  through  a  semicircle  with  a  radius 
of  about  two  inches,  and,  carrying  with  it  the 
attachment  of  the  appendix,  its  origin  can  nor- 
mally be  found  four  inches  nearer  to  or  further 
from  the  median  line. 

As  Deaver25  has  shown,  the  appendix  may  take 
any  direction  from  its  origin,  consequently  it  is 
not  safe  to  take  for  granted  that  it  must  be  found 
in  any  particular  location  or  direction. 

In  case  of  disease  the  conditions  are  still  more 
varied,  primarily  because  the  appendix  may  be- 
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come  adherent  to  any  part  of  the  parietal  peri- 
toneum which  can  be  reached  by  any  portion  of 
it,  or  it  may  become  adherent  to  any  of  the  organs 
in  the  abdomen  or  pelvis.  In  case  it  is  attached 
to  the  small  intestines  it  will  move  with  these. 
If  attached  to  the  liver,  the  gall  bladder  or  the 
stomach,  it  will  remain  fixed  in  its  abnormal  posi- 
tion. If  it  becomes  adherent  to  the  ovary,  the 
Fallopian  tube,  the  uterus  or  the  bladder,  or  the 
sigmoid  flexure  of  the  colon,  it  will  be  fixed  in 
this  direction.  I  have  seen  it  adherent  to  each 
one  of  these  organs,  a  number  of  times,  but  it 
is  more  likely  to  be  adherent  to  the  cecum,  the 
omentum,  the  ilium,  or  to  the  Fallopian  tube  than 
to  any  of  the  other  organs. 

Fowler27  has  found  it  to  the  left  side  of  the 
median  line  in  three  cases.  Lennander31  has  found 
it  attached  to  the  spleen. 

In  chronic  appendicitis  another  condition  comes 
into  prominence.  The  adhesions  which  have  been 
formed  as  the  result  of  repeated  inflammations 
give  rise  to  obstructions  to  the  passage  of  gas  and 
feces  through  the  intestines,  by  causing  sharp 
bends  in  the  ilium  or,  according  to  Mayo,  by  form- 
ing a  cicatricial  narrowing  of  the  ileocecal  valve. 
The  pressure  which  is  required  to  force  the  intes- 
tinal contents  on  in  their  course  brings  about  a 
more  or  less  general  condition  of  enteroptosis,  and 
this  will  in  turn  increase  the  mobility  of  the  cecum 
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and,  consequently,  make  the  position  of  the  ap- 
pendix still  more  changeable,  unless  the  inflamma- 
tion has  been  sufficient  to  bring  about  extensive 
adhesions  fixing  the  appendix. 

There  is  one  guide,  however,  which  always  leads 
the  surgeon  to  the  appendix  after  the  abdomen 
is  open,  viz.,  the  longitudinal  band  on  the  cecum. 
No  matter  how  much  experience  a  surgeon  may 
have,  he  is  not  wise  if  he  does  not  follow  this 
guide  in  any  operation  in  which  the  appendix  does 
not  come  into  view  as  soon  as  the  abdomen  is 
opened.  In  acute  appendicitis,  a  week  or  more 
after  the  beginning  of  an  attack,  the  intestines 
may  be  so  thoroughly  covered  with  lymph  and 
recent  adhesions  as  to  obliterate  this  landmark.  - 

Even  this  guide  may  be  misleading  in  the  fol- 
lowing manner:  In  cases  of  recurrent  appendi- 
citis in  which  a  perforation  has  taken  place  during 
one  of  the  attacks,  or  in  which  a  portion  of  the 
appendix  has  become  gangrenous,  I  have  .repeat- 
edly found  when  operating  during  a  subsequent 
attack,  that  the  longitudinal  band  leads  down  to 
a  mass  of  cicatricial  tissue  which  appears  as  though 
it  might  be  all  that  is  left  of  a  gangrenous  appen- 
dix. From  this  we  may  find  projecting  a  club 
shaped  mass  of  fatty  tissue  or  connective  tissue, 
which  is  mistaken  for  the  remnant  of  the  mesen- 
tery of  the  appendix  but  which,  in  fact,  is  nothing 
but  a  small  portion  of  omentum  which  assisted  in 
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eliminating  the  diseased  appendix  during  one  of 
the  previous  attacks. 

Lifting  up  the  cecum  one  usually  finds  the  ap- 
pendix adherent  to  its  lower  and  posterior  surface 
or,  occasionally,  to  the  inner  surface  of  the  cecum 
and  the  lower  surface  of  the  ileum,  or  to  both  of 
these  structures  and  to  the  omentum. 

In  some  of  these  cases  I  have  found  the  appen- 
dix in  the  pelvis,  being  attached  to  the  cecum  by 
only  a  cicatricial  band,  which  occupied  the  posi- 
tion in  which  the  appendix  had  been  destroyed  by 
gangrene  during  a  previous  attack.  Strangely 
enough,  most  of  the  patidhts  in  whom  I  found 
this  condition  had  previously  been  operated  upon. 
Some  of  them  came  with  a  history  of  having  had 
all  that  was  left  of  a  gangrenous  appendix  re- 
moved at  a  previous  operation;  others  stated  that 
their  appendices  had  entirely  sloughed  away,  while 
still  others  had  simply  been  drained  during  an 
acute  attack.  I  believe  that  this  condition  ac- 
counts for  practically  all  cases  in  which  an  absent 
or  completely  destroyed  appendix  has  been  reported. 

In  male  patients  it  is  not  very  uncommon  to  find 
the  appendix  adherent  to  the  posterior  surface 
of  the  cecum  and  sometimes  to  the  ascending 
colon.  In  the  female  I  have  found  this  condition 
much  less  frequently  and  usually  only  in  cases 
with  long  appendices.  This  may  be  accounted  for 
by  the  presence  of  the  appendicula-ovarian  liga- 
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ment  which  has  been  described  by  Clado,33  and 
which  has  a  tendency  to  direct  the  appendix  down- 
ward. This  observation  does  not  correspond  ex- 
actly with  Bryant's,  who  says  that  the  position  is 
the  same  in  the  male  and  the  female.  It  must 
be  remembered,  however,  that  we  rarely  see  the 
normal  appendix  in  the  living  male,  because  we 
rarely  open  his  abdomen  except  for  the  purpose  of 
removing  the  diseased  appendix;  while  in  the  fe- 
male this  is  not  the  case. 

In  this  place  it  is  well  to  refer  to  three  peri- 
toneal fossae  described  by  Lockwood  and  Eolles- 
ton,34  because  they  are  undoubtedly  of  great  prac- 
tical importance  in  bringing  about  spontaneous 
recoveries  by  eliminating  the  inflamed  appendix 
from  the  general  peritoneal  cavity.  One  of  these 
fossae  is  formed  by  the  angle  between  the  ileum 
and  the  colon — the  ileo-colic  fossa.  The  second 
one  is  behind  the  junction  of  the  ileum  and  cecum 
and  is  known  as  the  ileo-cecal  fossa.  The  third 
one  is  immediately  under  the  cecum — the  sub- 
cecal  fossa.  If  the  appendix  is  lodged  in  any  one 
of  these  fossae  at  the  time  of  its  inflammation, 
the  conditions  are  favorable  for  the  formation  of 
a  circumscribed  peritonitis  or,  later,  a  circum- 
scribed abscess  which  is,  of  course,  likely  to  rup- 
ture into  the  cecum  or  into  the  colon. 

The  blood  supply  of  the  appendix  comes 
through  the  appendicular  artery,  which  is  derived 
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indirectly  from  the  anastomosis  of  branches  of  the 
superior  mesenteric,  the  right  colic,  the  ileo-colic, 
and  the  middle  colic  arteries.  It  passes  along  the 
free  edge  of  the  meso-appendix,  giving  off  branches 
which  pass  underneath  the  peritoneum.  In  case 
the  meso-appendix  is  absent,  or  does  not  extend 
to  the  end  of  the  appendix,  the  artery  usually 
passes  underneath  the  peritoneal  coat  of  the  ap- 
pendix. According  to  Clado,33  there  is  occasion- 
ally quite  a  marked  addition  to  this  blood  supply 
through  the  appendicula-ovarian  ligament,  in  the 
female. 

The  meso-appendix  is  present  in  most  instances, 
although  it  is  often  difficult  to  differentiate  it  from 
old  adhesions  in  patients  who  have  suffered  from 
repeated  attacks  of  appendicitis.  It  is  rare,  how- 
ever, to  find  the  meso-appendix  extending  to  the 
end  of  the  appendix  in  patients  suffering  from  ap- 
pendicitis. It  is  much  more  common  to  find  it 
cease  about  the  middle  of  the  organ.  I  believe 
this  fact  has  a  distinct  bearing  upon  the  likelihood 
of  the  occurrence  of  gangrene  of  the  appendix 
which,  in  my  experience,  has  not  frequently  been 
complete  except  beyond  the  attachment  of  the 
meso-appendix;  that  is  to  say,  in  a  part  not  sup- 
plied by  blood  directly  from  the  meso-appendix. 
I  have  frequently  observed  circumscribed  gan- 
grene and  perforation  between  the  end  of  the 
meso-appendix  and  the  cecum,  but  complete 
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sloughing  only  beyond  the  end  of  the  latter.  It 
seems  that  the  shorter  the  meso-appendix  the 
greater  the  likelihood  of  gangrene,  because  of  the 
greater  ease  with  which  the  blood  supply  can  be 
completely  obstructed. 

,  The  nerves  supplying  the  appendix  come  from 
the  superior  mesenteric  plexus  of  the  sympathetic, 
which  accounts  for  the  fact  that  the  pain  is  at 
first  referred  to  the  entire  abdomen.  As  soon 
as  the  inflammation  has  extended  beyond  the 
appendix  the  pain  becomes  localized,  on  account  of 
the  other  nerves  affected. 

The  length  of  the  appendix  varies  greatly.  It 
is  given  by  Bryant  as  three  and  a  half  inches  in 
the  male,  and  three  and  one-tenth  inches  in  the 
female,  as  the  average.  He  gives  as  the  average 
diameter  in  the  male  one-quarter  of  an  inch,  and 
of  the  female  about  one-tenth  less.  I  have  repeat- 
edly seen  an  appendix  not  longer  than  one  inch, 
and  frequently  to  exceed  six  inches  and,  in  a  few 
cases,  reaching  ten  inches  in  length  but,  judging 
from  my  inspection  of  nearly  one  thousand  normal 
appendices  in  patients  upon  whom  I  have  operated 
for  other  intra-abdominal  conditions,  I  believe 
that  Bryant's  figures  are  correct  for  normal  cases, 
and  that  the  more  nearly  normal  the  appendix  is, 
in  regard  to  its  size,  the  less  liable  it  is  to  dis- 
ease. 

There  seems  to  be  a  little  confusion  concerning 
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the  muscular  layers  of  the  appendix,  in  many  of 
the  articles  on  this  subject,  because  the  older 
authors,  following  Flint,55  have  overlooked  the 
circular  muscle  fibres  in  the  study  of  the  appendix. 
I  have  studied  many  sections  of  appendices  and 
have  invariably  found  both  longitudinal  and  cir- 
cular muscle  fibres,  arranged  with  the  same  regu- 
larity as  in  other  portions  of  the  alimentary  canal. 
Of  course,  at  points  at  which,  during  a  previous 
attack  of  appendicitis,  a  portion  of  the  wall  has 
been  entirely  destroyed  by  gangrene  due  to  throm- 
bosis of  the  appendicular  artery,  or  by  a  perfor- 
ative  ulcer  and  the  defect  has  been  repaired  by 
cicatricial  tissue,  one  cannot  expect  the  formation 
of  new  muscle  fibres  and  this  may  account  for 
some  of  the  descriptions  one  encounters.  But  in 
order  to  secure  a  proper  conception  of  the  normal 
appendix,  one  must  make  the  sections  from  por- 
tions which  have  never  suffered  from  any  form  of 
destructive  inflammation. 

There  is  no  other  tube  in  the  human  body,  so 
small  as  the  appendix,  containing  the  same  amount 
of  muscle  fibres. 

The  lining  of  the  appendix  consists  of  a  mucous 
membrane  very  similar  to  that  of  the  large  intes- 
tine, with  ihe  addition  of  numerous  minute 
patches  of  lymphatic  gland  tissue,  reminding  one 
of  diminutive  Beyer's  patches.  Morris28  has  com- 
pared the  latter  structures  with  the  tonsil,  and 
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thinks  that  their  presence  accounts  for  the  very 
frequent  occurrence  of  infection  in  this  portion 
of  the  alimentary  tract. 


ETIOLOGY. 


CHAPTER  III. 

ETIOLOGY. 

U 

It  seems  plain  that  the  mucous  lining  of  the 
appendix  is  exposed  to  the  same  inflammatory 
conditions  as  the  other  portions  of  the  mucous 
membrane  of  the  alimentary  canal,  because  of  its 
continuity  with  the  latter.  Its  anatomical  struct- 
ure is  very  similar  to  that  of  the  large  intestine, 
with  which  it  is  continuous,  having  an  increased 
amount  of  lymphatic  gland  tissue,  making  greater 
the  likelihood  of  its  becoming  inflamed  second- 
arily. Almost  every  person  has  experienced 
repeated  attacks  of  inflammatory  disturbance  of 
the  alimentary  tract,  and  it  is  only  likely  that  dur- 
ing some  of  these  the  pathological  process  has 
extended  into  the  appendix.  The  same  bacteria 
are  present  in  both  tubes  and,  consequently,  the 
same  infections  can  take  place. 

In  all  parts  of  the  body  the  severity,  or  gravity, 
of  an  infection  depends,  to  a  great  extent,  upon 
the  lack  of  drainage.  If  a  surface  is  so  situated 
that  the  products  of  the  inflammation  do  not  accu- 
mulate, and  are  not  carried  on  by  the  lymphatics 
into  the  surrounding  tissues,  the  condition  will 
usually  not  become  serious,  and  after  it  has  sub- 
sided the  connective  tissue,  which  develops  during 
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the  course  of  repair,  will  do  practically  no  harm. 

Another  condition  which  prevents  serious  results 
from  localized  inflammation  is  the  presence  of  an 
abundant  blood  supply  from  more  than  one  large 
artery. 

In  all  of  these  points,  the  vermiform  appendix 
is  especially  weak:  First,  the  inflammatory 
exudates  accumulate  in  a  small  tube,  which  is 
closed  at  one  end  and  empties  at  the  other  end  into 
the  cecum  by  a  comparatively  small  opening,  which 
is  still  further  decreased  in  size  by  any  condition 
of  edema  which  may  be  present  on  account  of  the 
existing  inflammation.  Second;  any  connective 
tissue  deposited  will  still  further  limit  this  lumen 
and  retard  the  drainage.  Third;  the  appendix  is 
usually  supplied  by  but  a  single  vessel  whose 
impairment  must  necessarily  result  seriously  to 
the  structure. 

Many  writers  have  attributed  attacks  of  appen- 
dicitis to  the  irritation  caused  by  chronic  digestive 
disturbances.  It  is  a  fact  that  a  large  number  of 
these  patients  give  a  history  of  chronic  indiges- 
tion but,  in  my  experience,  this  has  occurred 
almost  always  in  two  classes  of  cases. 

First ;  in  those  suffering  from  a  certain  amount 
of  obstruction  to  the  passage  of  gas  and  other 
intestinal  contents  through  the  ileo-cecal  valve,  due 
to  adhesions  resulting  from  a  former  severe  attack 
of  appendicitis.  In  these  cases  the  appendix  may 
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be  adherent  to  the  ilium  causing  a  more  or  less 
acute  flexure,  or  it  may  be  surrounded  by  a  por- 
tion of  omentum  which  interferes  with  the  ilium 
at  the  point  of  crossing;  or  the  cecum,  the  ilium 
and  the  appendix  may  be  drawn  down  into  the 
pelvis  by  adhesions  in  this  region.  In  fact,  any 
one  of  a  dozen  conditions  may  be  present  as  a 
result  of  adhesions  in  different  locations  caused 
by  a  former  appendicitis.  In  such  cases  the  sub- 
sequent attack  of  appendicitis  is  frequently  sup- 
posed to  be  caused  by  the  chronic  indigestion 
while,  as  a  matter  of  fact,  the  latter  is  due  to  a 
former  attack  of  appendicitis,  and  the  recurrence 
is  due  to  the  presence  of  infectious  material  and  an 
abraded  surface  in  what  is  left  of  the  diseased 
appendix,  in  which  the  normal  drainage  has  been 
impaired  by  the  cicatricial  tissue  deposited  during 
the  recovery  from  a  former  attack.  These  facts 
can  be  established  by  carefully  studying  the  his- 
tory, and  by  noting  the  pathological  conditions  at 
the  time  of  the  operation.  It  will  be  found  that, 
aside  from  the  evidences  of  a  recent  inflammation, 
there  are  extensive  old  adhesions  between  the 
appendix  and  the  surrounding  structures,  and  in 
the  appendix  itself  areas  of  cicatricial  tissue  can 
be  demonstrated. 

Second;  I  have  found  many  patients  suffering 
from  an  acute  attack  of  appendicitis,  who  had  for- 
merly suffered  for  a  longer  or  shorter  time  from 
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indigestion,  whose  appendices  contained  fecal  con- 
cretions which  had  evidently  been  present  for  a 
long  time  on  account  of  the  contracted  condition 
of  the  lumen  of  the  appendix  at  the  point  of 
entrance  into  the  cecum.  In  most  of  these  patients 
I  have  found  that  they  have  suffered  severely  from 
colicky  pains  in  the  region  of  the  stomach  or  the 
appendix,  and  that  there  has  always  been  a 
marked  degree  of  gaseous  distension  of  the  intes- 
tines. It  seems  as  if  the  irritation  caused  by  the 
passage  of  gas  through  the  ileocecal  valve  gave  rise 
to  contractions  of  the  appendix  upon  its  contents, 
and  that  the  pain  caused  by  this  produces  a  spas- 
modic contraction  of  the  ileocecal  valve  and  conse- 
quent obstruction  to  the  passage  of  intestinal  con- 
tents and  gas  from  the  small  into  the  large  intes- 
tine. 

Of  course  it  is  likely  that  the  irritation  of  the 
mucous  lining  of  the  gastro-intestinal  canal, 
accompanying  indigestion,  will  have  a  harmful 
effect  upon  the  mucous  lining  of  the  appendix. 
Consequently,  these  conditions  undoubtedly  aggra- 
vate each  other. 

I  have  made  the  observation  in  a  number  of 
patients  suffering  from  recurrent  attacks  of  appen- 
dicitis, that  these  came  on  invariably  upon  taking 
a  large  meal  when  the  patient  was  physically  in.  an 
exhausted  condition.  They  could  tell  beforehand 
that  if  they  were  to  eat  freely  while  in  this  condi- 
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tion  an  attack  was  imminent.  If  they  confined 
themselves  to  soup,  or  some  other  easily  digested 
food,  they  would  escape  for  the  time. 

In  vicinities  where  typhoid  fever  is  endemic  I 
have  heard  surgeons  say  that  many  patients  date 
their  attacks  back  to  an  incomplete  convalescence 
from  this  disease.  I  cannot  say  from  personal 
experience  how  much  weight  should  be  put  upon 
this  theory,  but  there  is  no  doubt  that  the  lymphoid 
tissue  in  the  appendix  suffers  during  an  attack 
of  typhoid  fever. 

In  children  I  have  always  found  that  an  acute 
attack  results  after  some  indiscretion  in  diet.  In 
fact,  in  almost  every  case  which  has  come  under 
my  care  the  attack  was  primarily  diagnosed,  not 
as  appendicitis,  but  as  acute  gastritis,  and  only 
after  serious  symptoms  pointed  to  a  localized 
peritonitis  was  the  correct  diagnosis  made. 

In  every  instance  the  appendix  contained  fecal 
concretions;  in  almost  all  the  appendix  was  either 
gangrenous  or  perforated.  These  facts,  I  believe, 
indicate  two  things.  First;  many  children  who 
are  supposed  to  suffer  from  acute  gastritis  are 
really  suffering  from  appendicitis,  from  which 
they  may  die  without  the  disease  having  been 
properly  diagnosed ;  or  they  may  recover  and  suffer 
secondarily  from  digestive  disturbances  until  they 
have  a  recurrence,  or  until  nature  eliminates  the 
effects  of  the  primary  attack  by  absorption.  I  am 
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certain  that  in  many  cases  suffering  from  chronic 
digestive  disturbances,  it  is  well  to  look  for  a 
chronic  appendicitis. 

Statistics  seem  to  show  that  more  males  than 
females  suffer  from  appendicitis.  My  own  obser- 
vations seem  to  disprove  this.  In  the  first  place, 
I  have  treated  as  many  cases  of  appendicitis  in 
females  as  in  male  children;  and  I  have  treated  a 
large  number  of  women  in  whom  an  appendicitis, 
both  chronic  and  acute,  had  been  mistaken  for  a 
right-sided  salpingitis,  or  pyosalpinx,  or  ovaritis. 
Again,  I  have  repeatedly  removed  a  diseased 
appendix  and  obtained  a  permanent  cure  in 
patients  who  had  previously  had  the  right  ovary 
and  tube  removed,  for  supposed  disease  of  these 
organs,  without  obtaining  relief. 

Of  247  patients  which  I  operated  upon  at  the 
Augustana  Hospital  for  appendicitis,  during  the 
years  1898-1899, 129  were  male,  128  female;  of  the 
latter  54  had  an  infection  of  the  appendix  and  at 
the  same  time  an  involvement  of  one  or  both 
Fallopian  tubes.  Among  these  two  hundred  and 
forty-seven  cases  there  were  thirty  children, 
between  the  ages  of  five  and  fifteen  years,  all  of 
whom  suffered  from  acute  gangrenous  or  perfora- 
tive  appendicitis.  Of  these  sixteen  were  girls  and 
fourteen  were  boys.  I  believe  that  this  is  a  very 
important  observation,  because  it  shows  that  the 
disease  is  quite  as  common  in  the  female  as  in  the 
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male,  contrary  to  the  statements  of  most  authors. 
I  am  confident  that  a  very  large  number  of  women 
have  suffered  from  appendicitis  in  whom  the  dis- 
ease has  heen  diagnosed  as  pyosalpinx,  and  in 
whom  a  comparatively  harmless  ovary  and  tube 
were  removed,  while  the  real  offender — the  appen- 
dix— was  left  in  place. 

i  Foreign  bodies  play  a  very  unimportant  part  in 
'the  etiology  of  appendicitis,  and  they  are  rare 
in  comparison  with  the  number  of  fecal  concre- 
tions which  form  in  the  lumen  of  this  organ.  I 
have  found  a  pin,  a  pin  worm,  a  gall  stone,  and  a 
few  times  the  seeds  of  small  fruits,  in  the  appen- 
dix, while  I  have  found  many  dozens  of  fecal  con- 
cretions. The  latter  are  of  very  great  importance 
because  their  pressure  frequently  gives  rise  to 
ulceration  of  the  mucous  membrane  or,  if  an  ulcer 
exists,  their  presence  prevents  its  healing.  I  have 
many  times  removed  an  appendix  with  an  ulcer 
opposite  a  fecal  concretion  at  the  point  of  perfora- 
tion. Sometimes  the  remaining  tissue  was  so  thin 
that  it  gave  way  during  the  enucleation  of  the 
appendix.  Again,  I  have  found  the  ulcer  already 
perforated  and  the  stone  in  the  opening  formed 
or  already  outside  of  the  appendix. 

In  a  few  cases  I  have  found  the  appendix  much 
distended  with  fetid  pus,  when  its  opening  into 
the  cecum  was  large  enough  to  drain  this  fluid 
perfectly,  had  it  not  been  for  the  presence  of  a 


APPENDICITIS. 


fecal  concretion  which  acted  like  a  ball-valve,  com- 
pletely obstructing  this  passage.  In  several  cases 
I  have  found  a  fecal  concretion  at  the  point  of 
escaping  from  the  lumen  of  the  appendix  into 
the  cecum  when  the  abdomen  was  opened,  and  in 
three  cases  I  found  an  appendix  with  a  highly 
inflamed  or  gangrenous  mucous  membrane  but  no 
fecal  concretion,  but  in  manipulating  the  cecum 
I  found  a  concretion  which  had  evidently  just 
been  expelled  from  the  appendix. 

It  seems  reasonable  to  suppose  that  the  relaxa- 
tion due  to  the  anesthetic  had  probably  overcome  a 
spasm  of  the  proximal  end  of  the  appendix,  which 
had  previously  prevented  the  escape  of  the  foreign 
body.  These  fecal  concretions  contain  an  enor- 
mous number  of  micro-organisms,  and  are  there- 
fore capable  of  furnishing  the  necessary  bacteria 
for  an  infection  at  any  time.  If  this  infection 
reaches  the  appendicular  artery  a  thrombosis  is 
likely  to  occur,  which  must  necessarily  result  in 
gangrene  of  the  portion  of  the  appendix  thus 
deprived  of  its  blood  supply. 

There  can  be  no  doubt  but  that  the  fecal  con- 
cretions, or  enteroliths,  which  are  so  frequently 
found  in  diseased  appendices  and  which,  as  has 
been  shown  above,  are  so  likely  to  give  rise  to  seri- 
ous trouble,  form  in  the  lumen  of  the  appendix  and 
do  not  enter  from  the  cecum,  as  has  been  sug- 
gested by  Talamon  and  others.  This  is  shown  by 
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their  form,  which  is  usually  long  and  oval,  con- 
forming to  the  long,  narrow  canal  of  the  appen- 
dix; also  by  the  fact  that  usually  the  portion  of 
the  lumen  of  the  appendix  between  the  concretion 
and  the  cecum  is  so  narrow  that  it  would  he  impos- 
sible for  the  concretion  to  enter  from  the  cecum. 
The  center  of  the  concretion  is  usually  a  small 
amount  of  fecal  matter,  and  this  is  surrounded  by 
fatty  matter  and  by  various  salts  arranged  in  thin 
layers  concentrically  around  the  focus. 

In  patients  suffering  from  other  intra-abdom- 
inal  diseases,  for  the  relief  of  which  I  have  opened 
the  abdominal  cavity,  I  have  frequently  found  the 
appendix  quite  markedly  distended  with  gas,  espe- 
cially at  its  distal  end,  while  the  cecal  end  was 
apparently  closed,  so  that  there  could  be  no  con- 
stant communication  between  the  gas  in  the  appen- 
dix and  that  in  the  cecum.  In  these  cases,  if  the 
appendix  was  not  removed  the  patient  continued  to 
suffer  frequently  from  acute  colicky  pains  indefi- 
nitely located  in  the  abdomen,  while  in  cases  in 
which  I  removed  the  appendices  this  pain  did  not 
occur. 

I  believe  that,  normally,  the  surfaces  of  the 
mucous  lining  of  the  appendix  should  be  applied 
to  each  other,  so  as  to  form,  a  closed  tube  similar 
to  other  tubes  in  the  body  when  not  active,  such  as 
the  esophagus,  the  urethra  and  the  ureters,  and 
that  when  the  lumen  of  the  appendix  is  not  closed 
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it  is  in  a  pathological  condition  which  favors  the 
formation  of  fecal  concretions. 

Among  the  predisposing  causes  we  find  all  con- 
ditions which  favor  an  irritation  of  the  mucous 
lining  of  the  alimentary  tract,  such  as  chronic 
constipation,  a  chronic  catarrhal  condition  due  to 
vicious  habits  in  eating,  taking  too  much  food  at 
one  time,  taking  food  too  frequently,  eating  too 
rapidly  without  thoroughly  masticating  the  food, 
being  careless  in  selecting  the  quality  of  food.  In 
fact,  anything  that  is  likely  to  upset  the  digestion 
is  likely  to  favor  an  irritation  of  the  mucous  lining 
of  the  appendix,  together  with  that  of  the  other 
portions  of  the  alimentary  canal. 

Gushing,35  of  Baltimore,  has  found  that  if  only 
sterilized  food  and  water  is  taken  into  the  aliment- 
ary canal  the  number  of  micro-organisms  in  the 
alimentary  canal  is  enormously  reduced,  which 
would  indicate  that  taking  food  which  has  not 
shortly  before  been  disinfected  by  cooking,  would 
favor  the  development  of  micro-organisms  in  the 
alimentary  canal  and  thus  the  likelihood  of  the 
occurrence  of  appendicitis. 

Appendicitis  is  more  common  in  young  and 
middle-aged  persons  than  in  old  age.  This  has 
been  attributed  to  the  fact  that  the  appendix 
undergoes  retrograde  changes,  being  an  embryonic 
structure,  and  that  there  is  a  normal  shrinkage  and 
even  an  obliteration  of  the  lumen  of  the  organ. 
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Kibbert36  found  in  the  examination  of  four  hun- 
dred cadavers  that  there  was  a  certain  amount  of 
obliteration  in  one-fourth  of  the  cases.  He  found 
that  in  infants  the  length  of  the  appendix  is  one- 
tenth  the  length  of  the  large  intestine,  while  in  the 
adult  it  equals  only  one-twentieth  the  length  of 
the  latter.  This  leads  him  to  attribute  these 
changes  to  a  form  of  retrograde  metamorphosis. 

My  own  observations  lead  me  to  think  that  these 
changes  in  the  structure  of  the  appendix  are  due 
to  inflammatory  conditions  which  may  not  have 
given  sufficient  symptoms  to  lead  to  a  proper  diag- 
nosis. Other  observers  have  found  different  per- 
centages of  diseased,  or  atrophied,  or  obliterated 
appendices,  but  everyone  who  has  examined  the 
appendix  in  many  cases  suffering  from  other  dis- 
eases, must  come  to  the  conclusion  that  a  very 
large  proportion  of  all  human  beings  suffer  at 
some  time  from  an  inflammatory  condition  of  the 
appendix. 

Concerning  the  age  of  the  patient,  I  have  been 
impressed  by  one  fact,  especially  in  appendicitis  in 
children,  namely,  that  in  every  case  that  has  come 
under  my  observation  the  patient  was  first  treated 
for  acute  gastritis.  In  all  of  my  cases  in  children 
the  appendix  was  gangrenous,  either  in  a  circum- 
scribed area,  or  it  was  entirely  destroyed,  and  in 
every  instance  the  diseased  appendix  contained 
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enteroliths.  About  twelve  per  cent  of  my  patients 
were  between  five  and  fifteen  years  of  age. 

It  seems  entirely  just  to  suppose  that  in  many 
other  similar  cases  the  primary  diagnosis  was 
maintained  throughout  the  attack,  and  that  the 
patients  either  recovered  or  died  having,  in  fact, 
suffered  from  appendicitis  but  having  been  treated 
throughout  the  attack  for  gastritis  or  enteritis. 
There  is  no  doubt  in  my  mind  but  that  a  previous 
attack  of  appendicitis  predisposes  to  a  recurrent 
attack,  because  the  constriction  occurring  after  the; 
first  attack  is  likely  to  interfere  with  the  drainage 
of  the  organ,  and  surrounding  adhesions  are  likely 
to  cause  acute  flexion  and  consequent  partial  or 
complete  mechanical  obstruction. 

I  have  seen  a  number  of  patients  in  whom  an 
attack  was  brought  on  by  traumatism,  but  upon 
questioning  the  patient  closely  there  was  usually 
a  history  of  a  previous  attack,  the  trauma  simply 
setting  free  some  infectious  material  which  had 
been  in  a  latent  state,  being  practically  eliminated 
from  the  lymphatic  system  by  the  connective  tissue 
surrounding  the  infected  area.  Frequently  during 
the  past  few  years  patients  have  applied  to  accident 
insurance  companies,  claiming  indemnity  on 
account  of  appendicitis  caused  by  accidental 
injury.  In  such  cases  it  is  often  difficult  to  deter- 
mine whether  it  is  a  coincidence  or  whether  the 
blow  actually  caused  the  injury  to  the  appendix. 
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During  the  past  year  I  have  operated  upon  three 
cases  in  which  the  history  was  absolutely  clear, 
and  in  which  there  was  no  attempt  or  desire  to 
secure  damages  by  the  patient,  or  indemnity  from 
an  insurance  company.  The  first  case  was  a  boy, 
thirteen  years  of  age,  who  had  a  perf  orative  appen- 
dicitis two  years  previously,  and  in  whom  I  had 
drained  an  abscess  and  removed  some  fecal  con- 
cretions at  that  time,  but  owing  to  the  bad  general 
condition  I  had  not  tried  to  remove  the  appendix. 
He  had  been  perfectly  well  ever  since  this  time 
until  the  day  of  his  injury,  which  consisted  in  fall- 
ing violently  while  skating.  Immediately  he  suf- 
fered severe  pain  in  the  region  of  the  appendix 
and  developed  a  typical,  acute,  infectious  appen- 
dicitis, for  the  relief  of  which  I  operated  upon  him 
on  the  fifth  day  of  the  attack,  finding  a  club- 
shaped  appendix  which  had  been  perforated  near 
its  cecal  end  during  the  former  attack.  It  was 
covered  throughout  with  strong  adhesions.  The 
distal  end  contained  a  small  abscess  and  there  was 
quite  an  extensive,  acute  peritonitis  in  every  direc- 
tion. The  other  cases  are  equally  distinct  and 
unquestionable  and  I  have  seen  many  similar  ones 
in  former  years.  Consequently,  the  importance  of 
traumatism  as  an  exciting  cause  must  be  con- 
ceded. 

Strictures  and  acute  bends  due  to  cicatricial 
contraction  of  connective  tissue  which  has 
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resulted  from  the  inflammatory  exudates,  which 
were  deposited  at  a  previous  attack,  undoubtedly 
have  much  to  do  with  the  production  of  recurrent 
attacks  because  they  practically  insure  the  constant 
presence  in  the  lumen  of  the  appendix  of  septic 
material  which  cannot  easily  drain  into  the  cecum, 
and  which  is  ready  at  any  moment  to  start  a  new 
inflammatory  condition.  Even  the  slight  conges- 
tion which  accompanies  indigestion  brought  on  by 
eating  too  freely  or  eating  indigestible  food,  is 
often  sufficient  to  bring  on  a  slight  attack  which 
subsides  as  easily  as  it  has  come  on  if  the  ali- 
mentary canal  has  been  emptied  and  no  new  food 
has  been  taken. 

Again,  a  slight  congestion,  or  edema,  may  suf- 
fice to  prevent  drainage  entirely  by  completely 
closing  the  cecal  end  of  the  tube  and,  with  escape 
impossible,  the  septic  contents  of  the  appendix 
may  accumulate  rapidly  and  even  cause  a  perfora- 
tion. 

Except  in  very  rare  cases  in  which  the  entire 
mucous  membrane  of  the  appendix  is  destroyed 
during  the  first  attack,  it  is  doubtful  whether  the 
patient  ever  completely  recovers  unless  the  appen- 
dix be  removed.  It  is  more  likely,  from  an  ana- 
tomical and  pathological  standpoint,  and  certainly 
more  in  accordance  with  my  clinical  observations, 
that  the  patient  usually  suffers  from  disturbance 
of  his  digestive  apparatus  after  recovering  from 
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an  acute  attack  of  appendicitis.  I  attribute  this 
chiefly  to  an  obstruction  to  the  passage  of  gas,  and 
other  intestinal  contents,  through  the  ileocecal 
valve.  Aside  from  this,  the  patient  frequently 
carries  about  in  his  appendix  a  dangerous  culture 
of  bacteria  which  may  at  any  time  place  his  life 
in  peril.  Mynter26  does  not  deny  the  possibility  of 
complete  recovery  from  appendicitis  without  re- 
moving the  organ,  but  considers  it  an  exception  or 
almost  an  impossibility,  and  I  find  that  this  view 
is  shared  by  a  majority  of  clinical  observers  of  wide 
experience. 

Whatever  the  predisposing  cause  may  be  in  any 
given  case,  the  exciting  cause  is  always  some  in- 
fectious material.  The  colon  bacillus  is  always 
present  in  the  lumen  of  the  alimentary  canal  and, 
although  it  is  harmless  under  normal  conditions, 
when  these  conditions  are  changed  and  there  is 
an  abrasion,  an  abnormal  condition  of  the  circula- 
tion, or  a  lack  of  drainage,  it  becomes  at  once 
actively  pathogenic.  With  a  perfectly  normal  peri- 
toneum a  considerable  quantity  of  a  pure  culture 
of  colon  bacilli  may  be  injected  into  the  abdominal 
cavity  without  causing  any  harmful  effect,  as  has 
been  shown  by  the  experiments  of  Ziegler,37  but 
if  there  is  any  disturbance  in  the  circulation  or 
nutrition  of  the  same  peritoneum,  the  same  quan- 
tity taken  from  the  same  culture  will  give  rise  to  a 
dangerous  peritonitis. 
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Aside  from  the  colon  bacillus,  the  staphylococcus 
pyogenes  aureus  and  albus  and  the  streptococcus 
pyogenes  have  been  found  in  the  appendix  and  in 
appendiceal  abscesses.  Of  these  the  streptococcus 
pyogenes  is  undoubtedly  by  far  the  most  danger- 
ous. It  has  frequently  been  claimed  that  cases 
infected  with  this  micro-organism  in  appendicitis 
invariably  die.  Personally,  I  believe  this  is  true 
only  in  case  the  patient  is  operated  upon  after 
there  is  diffuse  peritonitis.  If  the  operation  is 
performed  while  the  infection  is  still  within  the 
appendix  these  cases  will  recover,  or,  if  the  sur- 
geon is  called  too  late  to  do  this  the  patient  can 
still  be  saved,  in  most  cases,  if  a  method  is  em- 
ployed of  which  I  will  speak  fully  in  the  chapter 
on  treatment.  Aside  from  these  micro-organisms, 
the  bacillus  of  tuberculosis  must  be  borne  in  mind 
because,  as  has  been  shown  especially  by  Deaver, 
a  tubercular  infection  of  the  appendix  is  not  at 
all  of  rare  occurrence. 

Actinomycosis  has  also  been  found  in  the  ap- 
pendix. I  have  myself  operated  upon  four  cases  in 
which  this  region  was  the  seat  of  an  actinomycosis. 
It  was,  however,  not  possible  to  determine  whether 
the  disease  started  primarily  in  the  appendix 
or  in  the  cecum,  on  account  of  the  extent  to  which 
all  of  the  tissues  were  involved  at  the  time  of  the 
operation. 

In  locations  in  which  typhoid  fever  is  endemic 
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the  typhoid  bacillus  undoubtedly  causes  an  infec- 
tion of  the  appendix  at  times.  I  have  seen  three 
cases  in  which  an  attack  of  acute  appendicitis  was 
followed  by  a  typical  attack  of  typhoid  fever,  but 
it  was  impossible  to  determine  whether  the  original 
infection  was  due  to  typhoid  bacilli,  or  to  other 
micro-organisms. 

In  each  one  of  these  cases  the  history  was  as 
follows :  The  patient  was  in  the  habit  of  drinking 
only  sterile  water  but  being  ill  with  acute  appendi- 
citis his  thirst  was  intense,  and  he  consequently 
drank  great  quantities  of  water  which  was  taken 
from  the  faucet  by  a  friend,  the  patient  being  too 
ill  to  notice  it.  All  of  these  cases  occurred  at 
a  time  when  the  city  water  contained  innumerable 
typhoid  bacilli,  during  one  of  our  epidemics  of 
typhoid  fever.  The  appendicitis  subsided,  and  the 
temperature  became  normal  within  four  to  seven 
days,  but  at  this  time  a  typical  attack  of  typhoid 
fever  commenced,  which  ran  the  usual  course. 

I  have,  of  course,  seen  many  cases  in  which 
typhoid  fever  was  diagnosed  when  appendicitis 
existed,  and  at  least  one  case  in  which  it  was  im- 
possible to  differentiate  positively  between  typhoid 
fever  and  appendicitis  until  the  Widal  blood  test 
had  been  made.  In  this  case  the  patient,  a  young 
man  of  twenty-six  years,  had  been  apparently  well. 
He  had  worked  hard  every  day  and  had  attributed 
his  feeling  somewhat  tired  to  this  fact,  but  did  not 
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consider  himself  ill.  Suddenly,  during  the  night, 
he  awoke  with  a  very  severe  pain  in  the  right  in- 
guinal region.  He  showed  extreme  shock  and  there 
was  swelling  and  tenderness  over  the  region  of  the 
appendix.  He  had,  however,  drank  suspicious 
water  which  made  a  perforation  of  a  typhoid  ulcer 
possible.  He  was  in  a  dying  condition  when  I 
saw  him,  five  hours  after  the  beginning  of  the  at- 
tack, which  made  the  diagnosis  of  typhoid  perfor- 
ation more  likely.  Usually  the  absence  of  liver 
dullness  and  the  history  will  clear  up  a  diagnosis 
of  perforating  typhoid  ulcer,  but  in  this  case  we 
had  neither  of  these  aids. 

Ultimately  it  seems  clear  that  appendicitis  is 
invariably  due  to  an  infection  through  some 
abrasion  in  the  mucous  membrane.  This  is  usually 
caused  by  the  presence  of  the  colon  bacillus,  fre- 
quently in  connection  with  the  staphylococcus 
aureus  or  albus,  occasionally  in  connection  with 
the  streptococcus  pyogenes  and  more  rarely  the  , 
bacillus  of  tuberculosis,  the  typhoid  bacillus  or 
the  ray-fungus.  There  is  no  reason  why  other 
pathogenic  micro-organisms,  which  give  rise  to 
inflammation  in  other  portions  of  the  body,  should 
not  cause  appendicitis  but,  so  far  as  I  know,  those 
which  have  been  isolated  have  been  considered 
accidentally  present  in  connection  with  the  colon 
bacillus,  to  which  was  attributed  the  pathological 
process. 
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The  statement  which  Morris 28  makes  that 
"there  is  but  one  kind  of  appendicitis  which  pro- 
duces acute  symptoms — infective,  exudative 
appendicitis/'  is  undoubtedly  true.  But  it  is 
equally  certain  that  these  micro-organisms  are 
constantly  found  present  in  perfectly  healthy 
alimentary  canals,  and  perfectly  healthy  append- 
ices. Consequently,  we  have  here  precisely  an 
analogous  condition  to  that  which  we  find  on  the 
outer  surface  of  the  body.  We  may  bathe  our 
hands  in  pus  or  other  fluids  laden  with  pathogenic 
micro-organisms,  without  experiencing  the  slight- 
est harm  from  an  infection,  because  the  skin  is 
intact,  but  change  the  condition  by  the  presence 
of  a  slight  abrasion,  the  prick  of  a  pin  or  a  defec- 
tive hair  follicle,  and  we  at  once  experience  an 
infection.  This  may  again  vary  in  severity  as  a 
result  of  the  natural  ability  of  the  cells  to  resist 
and  destroy  the  micro-organisms,  the  direction  of 
the  lymph  stream  (in  other  words  drainage),  the 
conditions  of  rest,  the  blood  supply  of  the  part 
affected  and,  probably  the  variety  and  virulence  of 
the  micro-organisms. 

In  infections  affecting  the  appendix  very  similar 
conditions  obtain,  which  undoubtedly  accounts 
for  the  difference  in  severity  of  the  disease  in 
different  patients. 
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CHAPTER  IV. 

CLASSIFICATION. 

In  order  to  consider  this  portion  of  my  subject 
with  the  greatest  possible  brevity  compatible  with 
thoroughness,  I  will  follow  the  accompanying 
classification  which  was  made  by  Dr.  James  B. 
Murphy  10  about  six  years  ago. 

A  number  of  other  authors  have  developed  care- 
fully arranged  classifications,  but  none  of  them 
correspond  quite  so  closely  with  my  own  views  as 
this  one.  Consequently,  I  have  chosen  this  one  in 
preference  to  still  further  complicating  the  subject 
by  adding  a  classification  of  my  own : 

1.  Simple   eatarrhal   appendicitis,   accompany- 
ing  a   eatarrhal   enteritis   and  without  peculiar 
symptoms,  except  slight  tenderness. 

2.  Ulceration  of  mucous  membrane  without 
perforation. 

a.  Pressure  atrophy  or  ulceration  from  fecal 

concretion. 

b.  Ulceration  with  purulent  accumulation. 

c.  Typhoid  ulcer. 

d.  Tubercular  ulcer. 

3.  Ulceration  with  Perforation. 

4.  Gangrene  of  mucous  membrane,  dependent 
upon  mechanical  compression  by  foreign  bodies,  by 
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accumulated  fluid,  or  by  infection  of  the  wall. 

a.  Local. 

b.  General. 

5.  Gangrene  of  appendix  complete,  by  compres- 
sion of  base  by  foreign  body,  by  infection  of  the 
wall,  or  by  contortion. 

a.  With*  perforation. 

b.  Without  perforation. 

6.  Infection  of  peritoneal  cavity. 

a.  Without  perforation,  local  or  general. 

b.  With  perforation,  local  or  general. 

7.  Peritonitis. 

a.  Local  peritonitis  without  limiting  adhe- 

sions. 

b.  Circumscribed  abscess. 

c.  General  peritonitis. 

1.  SIMPLE  CATAREHAL  APPENDICITIS. 

There  can  be  no  doubt  but  that  the  mucous 
membrane  of  the  appendix  is  subject  to  catarrhal 
inflammation,  precisely  in  the  same  manner  in 
which  this  condition  occurs  in  other  mucous  mem- 
branes, especially  as  it  is  continuous  with  the 
mucous  membrane  of  the  colon  which  is  frequently 
in  a  condition  of  catarrhal  inflammation,  espe- 
cially if  the  patient  is  suffering  from  constipation 
or  from  diarrhea. 

So  long  as  the  appendix  is  free  from  any  form 
of  obstruction,  in  other  words,  so  long  as  the 
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mucus  secreted  on  account  of  the  catarrhal  inflam- 
mation escapes  readily  into  the  cecum,  a  catarrhal 
condition  here  is  undoubtedly  of  no  importance 
whatever.  A  considerable  amount  of  mucus  may 
accumulate  and  its  expulsion  into  the  cecum  may 
give  rise  to  slight  colicky  pains,  but  these  will 
subside  readily  and  there  may  not  even  be  any 
tenderness  present  upon  palpation  after  this  slight 
pain  has  subsided. 

In  itself,  then,  the  catarrhal  inflammation  is 
quite  unimportant.  It  is,  however,  entirely  dif- 
ferent as  regards  subsequent  developments.  The 
mucus  present  may  accumulate  and  become  inspis- 
sated, or  it  may  form  around  a  particle  of  fecal 
matter,  first  into  a  soft  mass  and  as  this  dries  out 
into  a  hard  concretion  or  enterolith.  This  may, 
in  turn,  by  pressure,  cause  an  abrasion  and  we 
have  the  condition  described  under  the  next 
heading. 

2.    ULCERATION  OF  THE  Mucous  MEMBRANE. 

The  deeper  tissues  are  now  no  longer  perfectly 
protected  against  infection,  and  it  will  require 
only  an  accidental  Change  in  the  condition  to 
cause  very  severe  trouble.  So  long  as  drainage 
from  this  ulcer  is  perfect  it  is  almost  as  harmless 
as  if  it  were  outside  the  body,  unless  it  approaches 
the  peritoneal  covering  of  the  appendix  wall  on 
account  of  its  increasing  depth;  but  if  the  edema 
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about  the  edges  of  this  nicer  is  sufficient  to  cause 
an  occlusion  of  the  lumen  on  the  cecal  side,  there 
is  at  once  an  accumulation  in  the  cavity  of  the 
appendix  which  causes  pressure  against  the  weak- 
ened wall  at  the  point  of  the  ulceration,  which  may 
result  in  perforation. 

I  have  repeatedly  observed  this  condition  in 
which  the  lumen  was  closed  by  edema.  It  has 
seemed  to  me  that  this  condition  is  most  likely  to 
occur  if  the  patient  takes  an  unusually  large  or  an 
especially  indigestible  meal. 

Again,  the  enterolith  may  become  wedged  in  the 
cecal  end  of  the  appendix,  acting  in  the  manner 
of  a  ball-valve,  closing  the  lumen  entirely  and  giv- 
ing rise  to  a  condition  practically  the  same  as  that 
described  above,  with  precisely  as  serious  results. 

It  is  not  rare  to  find  a  slight  ulcer  directly 
underneath  an  enterolith,  in  cases  in  which  there 
have  been  most  excruciating  colicky  pains  and  in 
which  one  will  find,  upon  opening  the  abdomen, 
a  small  circumscribed  gangrenous  area.  It  seems 
likely  that  the  irritation  of  the  enterolith  upon  the 
abraded  surface  gives  rise  to  spasmodic  contrac- 
tions of  the  circular  muscles  of  the  appendix,  and 
that  we  have  a  condition  very  similar  to  that  pres- 
ent during  the  passage  of  a  renal  or  a  biliary 
calculus,  and  that  the  gangrene  is  due  to  crushing 
of  the  infected  tissues  at  the  bottom  of  the  ulcer. 

Fowler,27  and  others,  claim  that  this  comparison 
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is  not  admissible  on  account  of  the  frequent 
absence  of  circular  muscular  fibers  in  the  ap- 
pendix, but  as  I  have  stated  in  discussing  the 
anatomy  of  the  appendix,  this  is  a  mistaken  idea 
for  I  have  invariably  found  the  circular  muscle 
fibers  present,  except  in  circumscribed  parts  of  the 
walls  of  appendices  which  had  recovered  after  a 
gangrenous  destruction  of  a  portion  of  the  organ. 
Catarrhal  appendicitis  must  then  be  looked 
upon  as  an  exceedingly  serious  condition  in  its 
consequences,  because  in  many  cases  it  will  result 
ultimately  in  the  condition  described  under  the 
third  heading: 

3.    ULCEBATION  WITH  PEKFOBATION. 

If  the  ulceration  has  progressed  slowly  to  the 
point  of  perforation,  the  latter  condition  may  still 
be  comparatively  harmless  because  the  tissues 
surrounding  the  appendix,  especially  the  omen- 
turn,  will  have  surrounded  and  consequently 
isolated  the  appendix,  and  the  result  will  be  a 
circumscribed  abscess. 

The  same  condition  may  result  in  ease  the  per- 
foration occurs  suddenly,  as  will  be  shown  later  in 
discussing  methods  of  treatment,  but  it  may  be 
much  more  serious  because  the  infectious  contents 
of  the  distended  appendix  may  be  forced  into  the 
general  peritoneal  cavity,  causing  general  peri- 
tonitis which  will  be  considered  presently. 
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4.  GANGRENE  OF  THE  Mucous  MEMBRANE. 

Instead  of  forming  an  ulcer  the  catarrhal  con- 
dition may  remain  uniform,  and  in  case  the 
enterolith  becomes  wedged  in  some  narrower 
portion  of  the  lumen,  it  may  give  rise  to  spasmodic 
contractions  like  those  described  above  and  the 
pressure  may  cause  a  circumscribed  gangrene  of 
the  mucous  membrane  of  the  appendix. 

On  the  other  hand,  the  cecal  end  of  the  lumen 
may  become  occluded,  and  the  pressure  resulting 
from  the  distension  of  the  cavity,  thus  formed, 
with  septic  material  may  cause  a  gangrene  of  the 
entire  mucous  lining  of  the  appendix.  It  is  likely 
that  this  condition  is  not  very  uncommon,  but 
that  usually  by  the  time  the  abdomen  is  opened  the 
infection,  together  with  the  pressure,  have  caused 
the  gangrene  to  extend  to  the  other  coats  of  the 
appendix.  My  reason  for  believing  this  to  be  the 
case  is  based  upon  the  fact  that  in  patients  upon 
whom  I  have  operated  very  soon  after  the  begin- 
ning of  the  attack,  I  have  found  this  condition 
repeatedly,  while  in  patients  operated  upon  later 
I  have  found  the  entire  organ  gangrenous. 

The  mucous  membrane  invariably  contains 
micro-organisms  when  it  is  found  in  this  con- 
dition, but  with  these  always  present  in  the  lumen 
of  the  appendix  this  would  undoubtedly  be  true 
even  if  they  had  nothing  whatever  to  do  with 
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causing  the  gangrene — in  other  words,  if  the 
gangrene  were  due  entirely  to  the  pressure  caused 
by  the  accumulating  fluid.  We  know,  however, 
that  if  the  accumulating  fluid  were  sterile  it  would 
form  a  large  cyst  and  there  would  be  no  necrosis 
of  the  lining  of  the  appendix. 

We  have  an  analogous  condition  in  the  gangrene 
of  the  mucous  membrane  lining  the  gall  bladder  if 
pathogenic  micro-organisms  are  present,  and  the 
formation  of  a  hydrops  or  cyst  of  the  gall  bladder 
when  they  are  absent,  the  biliary  duct  being 
occluded  in  both  instances. 

That  this  is  a  serious  condition  is  easily  under- 
stood when  one  remembers  that  the  mucous  mem- 
brane is  the  only  protecting  tissue  there  is 
between  the  septic  contents  and  the  peritoneal 
cavity.  As  soon  as  this  has  been  destroyed  by 
gangrene  it  is  only  a  question  of  a  short  time 
when  the  general  peritoneal  cavity  will  be  infected. 

5.  GANGRENE  OF  THE  APPENDIX. 

This  condition  may  occur  as  described  above  or 
it  may  result  from  a  septic  thrombosis  of  the 
vessels  supplying  the  appendix.  This  may  occur 
from  the  invasion  of  the  vessels  by  micro-organ- 
isms from  an  ulcer  near  the  vessel  affected ;  or  it 
may  result  from  pressure  upon  an  enterolith  in 
the  lumen  of  the  appendix.  It  is  most  likely  that 
the  presence  of  an  enterolith  in  the  narrow  portion 
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of  the  lumen  of  the  appendix  will  cause  edema 
by  interfering  with  the  circulation  and  this  will, 
of  course,  increase  the  pressure,  etc. 

There  can  be  no  doubt  but  that  the  irritation 
present  frequently  gives  rise  to  spasmodic  con- 
traction of  the  circular  muscle  fibers  and  that  this, 
in  turn,  causes  the  excruciating,  colicky,  spasmodic 
pains.  This,  I  believe,  is  shown  by  that  fact  that 
when  gangrene  has  actually  occurred  these  pains 
subside  and  the  patient  is  very  comfortable  until 
the  subsequent  peritonitis  gives  rise  to  a  pain  dif- 
ferent entirely  in  its  character. 

I  have  frequently  removed  an  appendix  in  which 
this  condition  was  present.  A  calculus  was 
tightly  grasped  by  the  appendix  which  was  con- 
gested and  edematous  throughout,  and  in  which 
there  was  a  point  directly  opposite  the  enterolith 
which  was  beginning  to  become  necrotic;  there 
was  no  pulsation  in  the  appendiceal  artery  and  the 
veins  were  enormously  distended  with  blood.  I 
have  seen  these  appendices  in  various  conditions, 
from  this  point  to  absolute  necrosis. 

I  have  observed  that  much  depends  upon  the 
blood  supply  of  the  appendix.  If  there  is  a  broad, 
loose  mesentery  which  extends  to  the  tip  of  the 
appendix  I  have  never  seen  the  entire  appendix  in 
a  condition  of  gangrene,  but  I  have  frequently 
seen  a  circumscribed  area  of  gangrene  usually  at 
a  point  opposite  the  attachment  of  the  mesentery, 
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and  I  have  seen  in  a  few  cases  a  gangrene  of  the 
entire  appendix  for  a  distance  of  half  an  inch, 
with  the  portion  on  either  side  simply  inflamed 
but  not  gangrenous.  This  has  also  occurred  in 
cases  in  which  this  form  of  a  mesentery  was  pres- 
ent; if,  on  the  other  hand,  the  mestentery  is  very 
narrow  or  if  it  does  not  extend  to  the  tip  of  the 
appendix,  gangrene  of  a  large  portion,  in  fact, 
usually  the  entire  portion  of  the  appendix  which 
is  beyond  the  attachment  of  the  mesentery  and  at 
the  same  time  beyond  the  end  of  the  enterolith, 
will  become  gangrenous  and  if  the  mesentery  is 
absent  or  very  narrow  and  the  enterolith  is  incar- 
cerated near  the  cecal  end  of  the  appendix,  the 
entire  organ  is  likely  to  become  gangrenous. 

Any  portion  of  the  body  which  is  supplied  by 
but  one  artery  must  necessarily  become  gangre- 
nous if  this  artery  becomes  occluded  by  a  thrombus. 
This  accounts  for  the  fact  that  an  appendix  may 
be  found  gangrenous  without  having  an  occluded 
lumen,  nor  an  ulcerated  mucous  membrane,  nor  an 
enterolith  to  cause  pressure. 

In  operating  upon  early  cases  of  appendicitis  I 
have  several  times  found  a  great  amount  of  dis- 
turbance in  the  appendix,  in  which  an  enterolith 
was  about  to  be  forced  into  the  cecum.  In  three 
instances  the  appendix  showed  an  advanced  con- 
dition of  edema  while  it  contained  no  foreign 
body,  but  upon  palpating  the  cecum  I  found  the 


CLASSIFICATION.  53 

enterolith  which  had  been  forced  into  this  cavity 
during  the  appendiceal  colic  or,  possibly,  during 
the  relaxation  which  accompanied  the  anesthesia. 

Two  years  ago  I  observed  the  following  case 
which  shows  that  gangrene  may  be  imminent  but 
may  be  averted  under  favorable  conditions:  An 
otherwise  strong,  healthy,  young  baker,  23 
years  of  age,  who  had  experienced  unimportant 
colicky  pains  a  few  times  previously,  which  he 
attributed  to  indigestion,  suffered  from  most 
excruciating  pains  in  the  region  of  the  appendix, 
at  8  p.  m.  There  was  also  a  diffuse  pain  extend- 
ing over  the  entire  abdomen.  I  saw  him  at  11 
p.  m.  He  lay  doubled  up  in  bed  screaming  at  the 
top  of  his  voice  every  few  minutes  when  the 
paroxysms  of  pain  occurred.  I  had  him  taken  to 
the  hospital  at  once,  gave  him  four  ounces  of 
olive  oil.  and  half  a  grain  of  morphia  hypoder- 
mically.  It  was  about  midnight  when  he  arrived  so 
I  decided  to  wait  until  daylight  to  perform  the 
operation.  The  morphin  quieted  the  pain  and 
toward  morning  he  seemed  to  have  recovered 
entirely  from  his  attack,  although  he  was  still 
tender  upon  pressure  and  the  muscles  over  the 
appendix  were  tense. 

I  feared  that  perforation  had  taken  place 
although  at  that  time  I  had  never  seen  a  case  of 
perforation  so  soon  after  an  attack,  and  regretted 
the  fact  that  I  had  not  operated  in  the  middle  of 
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the  night.  Upon  opening  the  abdomen  I  found 
the  appendix  severely  congested  and  entirely  sur- 
rounded by  a  delicate  film  of  leucocytes,  which 
filled  the  space  between  the  appendix  and  the 
omentum  which  surrounded  it. 

Upon  removing  the  appendix  I  found  a  small 
circumscribed  area  of  mucous  membrane,  half  an 
inch  from  its  cecal  end,  which  was  exceedingly 
dark  and  almost  gangrenous.  This  was  undoubt- 
edly the  point  at  which  the  enterolith  had  been 
incarcerated  which  had  been  permitted  to  escape 
into  the  cecum,  by  the  relaxation  of  the  circular 
muscle  fibers  of  the  appendix  subsequent  to  the 
administration  of  the  hypodermic  injection  of 
morphia.  As  soon  as  the  enterolith  had  escaped 
into  the  cecum,  where  it  was  found,  the  pain 
ceased,  the  edema  began  to  subside,  the  circulation 
became  re-established  and  all  that  was  left  was  the 
accumulation  of  leucocytes  which  had  wandered 
around  the  appendix  to  protect  the  general  peri- 
toneal cavity. 

It  is  reasonable  to  suppose  that  within  a  few 
days  the  tenderness  upon  pressure,  and  the  hard- 
ness of  the  abdominal  muscles  would  have  subsided 
and  the  patient  would  have  been  well,  temporarily 
at  least,  without  an  operation.  On  the  other  hand, 
had  the  enterolith  remained  in  its  former  location 
for  twelve  or  twenty-four  hours  longer,  a  gangre- 
nous appendix  would  undoubtedly  have  resulted. 
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I  believe,  however,  that  it  is  comparatively 
seldom  that  relief  comes  in  the  manner  described 
in  this  case,  because  usually  the  enterolith  is  not 
near  enough  the  cecal  end  to  escape,  but  it  must  be 
recognized  as  one  of  the  many  possible  results. 

Fowler  and  others  have  observed  cases  in  which 
a  contortion  of  the  appendix,  in  itself,  has  given 
rise  to  gangrene.  Undoubtedly  the  appendiceal 
artery  can  be  entirely  closed  in  this  manner,  espe- 
cially if  the  appendix  is  unusually  long  and  the 
mesentery  either  absent  or  especially  narrow.  I 
have  observed  cases  in  which  a  twisted  appendix, 
containing  at  the  same  time  an  enterolith,  became 
gangrenous  but  I  have  never  seen  a  case  in  which 
the  contortion  alone  caused  this  condition;  never- 
theless, I  believe  that  the  observers  mentioned 
above  are  undoubtedly  correct  in  their  statement. 

If  the  gangrenous  appendix  is  removed  early 
there  may  be  no  infection  of  the  surrounding 
tissues,  and  the  patient  may  recover  precisely  as 
though  a  normal  appendix  had  been  removed.  On 
the  other  hand,  if  it  is  left  in  the  peritoneal 
cavity  it  will,  usually,  within  twenty-four  or  forty- 
eight  hours  give  rise  to  peritonitis  because  it  will 
become  permeable  to  the  pathogenic  micro-organ- 
isms contained  in  its  lumen. 

As  has  been  stated  before,  Ziegler 37  has  shown 
that  a  certain  number  of  colon  bacilli  may  be  placed 
in  the  abdominal  cavity  without  causing  any  dis- 
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turbance,  provided  the  latter  is  perfectly  normal. 
This,  however,  is  not  the  condition  here  because 
the  micro-organisms  are  introduced  in  enormous 
numbers  in  the  presence  of  a  considerable  amount 
of  necrotic  tissue. 

If  the  tissues  are  not  disturbed  the  gangrenous 
appendix  will  invariably  be  surrounded  by  the 
omentum,  and  this  by  the  coils  of  small  intestines, 
and  the  infection  will  be  likely  to  remain  circum- 
scribed giving  rise  to  an  abscess  which  may 
rupture  into  the  cecum,  the  small  intestine  or 
the  general  peritoneal  cavity,  or  the  tissues  of  the 
abdominal  wall  may  become  edematous  and  the 
abscess  may  open  spontaneously  through  the 
abdominal  wall,  with  or  without  the  assistance  of 
the  surgeon.  Or  it  may  follow  the  fascia  of  the 
iliacus  muscle  and  point  below  Pouparfs  liga- 
ment, or  it  may  follow  the  connective  tissue  behind 
the  ascending  colon  and  the  liver  and  open  into  a 
bronchus,  or  give  rise  to  an  empyema  of  the  chest. 

If,  however,  there  is  free  peristaltic  motion  of 
the  small  intestines,  the  omentum  may  be  drawn 
away  from  the  infected  appendix  and  the 
infectious  material  may  be  distributed  throughout 
the  peritoneal  cavity,  and  give  rise  to  an  extensive 
peritonitis. 

6.  INFECTION  OF  THE  PERITONEAL  CAVITY. 

Infection  of  the  peritoneal  cavity  may  occur 
through  the  unbroken  wall  of  the  appendix,  as  has 
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been  shown  experimentally  and  observed  clinically 
many  times. 

There  is  a  marked  difference  in  the  virulence  of 
the  microbes  in  different 'patients  and  under  dif- 
ferent conditions. 

Koger  and  Josue  have  demonstrated  experi- 
mentally that  the  colon  bacillus  becomes  more 
virulent  when  incarcerated  in  the  lumen  of  the 
appendix  by  the  closure  of  its  cecal  end.  This 
may  account,  in  a  measure,  for  the  difference  in 
severity  in  the  course  of  apparently  similar  cases. 

I  believe,  however,  that  much  more  depends 
upon  the  condition  of  rest  or  motion  of  the  small 
intestine.  If  the  small  intestine  is  quiet  so  that 
it  will  not  disturb  the  omentum,  I  believe  that  the 
leucocytes  which  will  accumulate  about  the 
inflamed  appendix,  which  has  been  surrounded  by 
the  omentum,  will  be  much  more  likely  to  reduce 
the  virulence  of  the  micro-organisms  than  if  the 
latter  were  scattered  all  over  the  peritoneal  cavity. 
Moreover,  micro-organisms  of  any  kind  lose 
rapidly  in  virulence  if  they  are  confined  in  a  small 
space  surrounded  by  tissues  well  supplied  with 
blood  vessels,  and  there  could  scarcely  be  found  in 
the  human  body  a  structure  better  fitted  to  bring 
about  this  result  than  the  omentum. 

I  believe  that  this  accounts  for  the  fact  that  we 
so  frequently  find  in  autopsies,  or  during  laparoto- 
mies,  appendices  which  had  been  destroyed  to  a  • 
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considerable  extent  by  inflammation  which  had 
cause  any  irritation  by  eating  too  freely  or  eating 
completely  subsided,,  leaving  only  a  greater  or  less 
amount  of  connective  tissue  to  mark  its  location. 
For  a  number  of  years  I  have  examined  the  ap- 
pendix in  each  patient  upon  whom  I  have  per- 
formed an  abdominal  section  for  the  relief  of  vari- 
ous intra-abdominal  conditions,  and  have  fre- 
quently found  conditions  which  plainly  showed 
that  a  long  time  previously  the  patient  had  suf- 
fered from  a  gangrenous  appendicitis,  when  there 
was  absolutely  nothing  in  the  history  to  indicate  it. 
Usually  in  these  cases,  if  the  patient's  mother  is 
living  she  will  recall  that  when  a  child  the  patient 
suffered  from  inflammation  of  the  bowels,  but  that 
this  was  so  long  ago  it  had  been  entirely  forgotten, 
and  the  patient  has  no  knowledge  of  this  portion  of 
the  history. 

7.     PERITONITIS. 

Peritonitis  is  an  inflammation  of  the  perito- 
neum, which  is  due  to  infection.  In  appendicitis 
it  may  come  about  in  any  one  of  the  ways  enu- 
merated in  the  above  classification.  It  simply  indi- 
cates that  in  some  manner  one  or  more  of  the 
varieties  of  pathogenic  micro-organisms,  described 
above,  have  succeeded  in  passing  through  the  wall 
of  the  appendix.  This  may  have  occurred  me- 
chanically through  a  perforation.  If  this  has  oc- 
curred suddenly  before  the  natural  protector  of 
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the  appendix — the  omentum — has  had  an  oppor- 
tunity to  apply  itself  about  the  inflamed  appen- 
dix and  become  adherent,  forming  a  kind  of 
pouch,  the  result  will  depend  upon  three  con- 
ditions; first,  the  amount  of  septic  material  ex- 
pelled; second,  the  virulence  of  the  micro-organ- 
isms present,  and,  third,  the  distribution  of  this 
material  by  the  motion  of  the  small  intestines. 

Fortunately  for  the  patient  these  sudden  per- 
forations are  not  so  very  numerous.  They  occa- 
sionally occur  in  the  cystic  appendix  of  Talamon,40 
and  the  appendicitis  obliterans  of  Senn.41 

In  this  class  of  cases  the  cecal  end  of  the  appen- 
dix has  been  entirely  occluded,  and  there  has  been 
an  accumulation  of  infectious  material  in  the 
lumen  beyond  this  point  of  obliteration.  These 
patients  have  all  experienced  more  or  less  severe 
attacks  of  appendicitis  at  some  previous  time 
and  they  are  almost  never  perfectly  well  and  are 
constantly  reminded  of  the  fact  that  they  have  a 
troublesome  appendix. 

At  the  present  time  most  of  these  appendices 
are  removed  in  the  interval  between  attacks  and, 
consequently,  these  sudden  perforative  appendi- 
citis cases  resulting  in  violent  peritonitis  are  not 
so  common  as  formerly. 

Peritonitis  always  occurs  when  there  is  local  or 
general  gangrene  of  the  appendix,  unless  the  lat- 
ter is  removed  before  any  of  the  pathogenic  micro- 
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organisms  have  escaped  through  its  walls,  i.  e.,  in 
all  of  these  cases  which  have  not  been  operated 
upon  within  the  first  twenty-four  to  forty-eight 
hours  after  the  beginning  of  an  attack. 

From  the  anatomical  difference  in  the  different 
appendices  it  is  clear  that  it  may  require  much 
longer  for  one  appendix  to  become  permeable  than 
another.  This  is  especially  true  regarding  the  ar- 
rangement of  the  mesentery  of  the  appendix.  The 
wider  and  longer  this  is  in  comparison  with  the 
length  of  the  appendix  the  more  resistance  will 
the  latter  offer  to  the  invasion  and  transmission  of 
micro-organisms. 

Here,  again,  the  severity  of  the  peritonitis  will 
depend  upon  the  three  conditions  mentioned 
above.  In  this  case,  however,  it  seems  to  me  that 
if  the  small  intestines  are  kept  at  rest  the  perito- 
nitis must,  necessarily,  be  limited,  because  there  is 
always  a  considerable  interval  between  the  time  of 
slight  primary  infection  and  the  liberation  of  a 
considerable  amount  of  septic  material. 

A  third  and  less  frequent  infection  of  the 
peritoneum  occurs  by  the  promotion  of  localized 
abscesses  through  the  wall  of  the  appendix,  and 
the  infection  of  the  peritoneum  from  one  of  these 
located  sub-peritoneally.  In  other  words,  we  have 
here  metastatic  abscesses  in  the  walls  of  the  ap- 
pendix and  infection  of  the  peritoneum  from  one 
of  these.  Hawkins  describes  this  condition  very 
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clearly,  and  I  believe  this  accounts  for  the  presence 
of  peritonitis  in  some  cases  in  which  the  dis- 
turbance in  the  appendix  seems  scarcely  sufficient 
to  account  for  the  inflammation.  Fenger  de- 
scribes a  condition  in  which  there  are  numerous 
minute  subserous  abscesses,  showing  that  the  in- 
fection may  extend  sub-peritoneally. 

Another  and  a  very  severe  form  of  peritonitis 
accompanies  a  condition  which  is  rare,  but  occurs 
with  such  violence  that  it  is  not  easily  forgotten 
when  once  observed.  It  accompanies  or  results 
from  a  septic  thrombo-phlebitis  of  the  veins  in  the 
mesentery  of  the  appendix  and  the  communicating 
branches.  The  last  cause  for  a  diffuse  peritonitis 
results  from  the  bursting  of  a  circumscribed  ab- 
scess into  the  general  peritoneal  cavity.  I  believe 
that  this  is  practically  always  avoidable  by  limit- 
ing the  motion  of  the  small  intestines,  as  will  be 
shown  later,  so  that  they  will  apply  themselves  to 
the  omentum  which  surrounds  the  localized  ab- 
scess, and  by  draining  the  localized  abscess  when 
it  appears. 

The  following  experience  has  taught  me  that  at 
times  it  requires  but  a  small  amount  of  force  to 
cause  such  a  rupture. 

A  patient,  fifty-six  years  of  age,  came  under 
my  observation  about  the  tenth  day  of  his  illness. 
He  had  a  well  marked  circumscribed  abscess  in  the 
right  inguinal  region  which  was  very  prominent, 
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and  could  be  easily  outlined  by  percussion.  He 
was  being  anesthetized,  but  struggled  slightly  as 
he  was  almost  under  the  influence  of  the  anes- 
thetic, when  suddenly  the  prominence  in  his  ab- 
domen disappeared.  The  operation,  which  fol- 
lowed immediately,  demonstrated  the  rupture  of 
the  abscess  into  the  general  peritoneal  cavity, 
which  had  occurred  under  my  observation. 

Clinically,  I  believe  it  is  most  convenient  to  con- 
sider appendicitis  as  acute,  chronic  and  recurrent. 
The  acute  attack  may  subside  entirely  so  far  as 
clinical  symptoms  are  concerned,  for  a  time  at 
least,  or  it  may  give  rise  to  a  condition  which 
leaves  the  patient  constantly  conscious  of  the  fact 
that  he  is  not  perfectly  well.  He  may  suffer  from 
the  pain  in  the  region  of  the  appendix,  which  in- 
creases whenever  there  is  any  digestive  disturb- 
ance, when  there  is  a  little  pressure  from  gas,  when 
he  is  physically  exhausted,  or  upon  making  a 
special  exertion;  in  other  words,  it  may  result  in 
a  condition  of  chronic  appendicitis. 

Pathologically,  one  will  find  in  these  patients 
the  cicatricial  tissue  which  has  taken  the  place  of 
the  tissues  destroyed  by  the  inflammation  during 
the  acute  attack,  or,  one  will  find  more  or  less 
extensive  adhesions  resulting  from  the  destruction 
of  the  peritoneum  during  this  attack.  The  cica- 
tricial tissue  may  be  confined  to  the  mucous  lin- 
ing of  the  appendix  or  it  may  extend  through  all 
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of  the  layers  of  the  appendix,  or  it  may  include 
portions  of  the  surrounding  structures  which  were 
also  destroyed  during  this  attack.  If  limited  to 
the  mucous  membrane  of  the  appendix  it  may  give 
rise  to  a  partial  occlusion  which  will,  in  itself,  only 
interfere  with  the  drainage  of  the  cavity  of  the 
appendix;  but  it  may  cause  a  complete  occlusion 
at  any  time  if  the  remaining  portion  of  the  mucous 
lining  hecomes  engorged  on  account  of  an  acute 
congestion  or  edema,  or  if  an  enterolith  becomes 
wedged  into  this  narrowed  point. 

I  have  frequently  observed  that  patients  with 
this  form  of  appendicitis  will  remain  entirely  free 
from  unfavorable  Bymptoms  if  they  avoid  all 
irritation  of  their  alimentary  canal,  but  if  they 
cause  any  irritation  by  eating  too  freely  or  eating 
indigestible  food,  especially  when  physically  ex- 
hausted, they  experience  an  acute  exacerbation  at 
once,  especially  if  at  the  same  time  they  are  con- 
stipated. Deaver25  says:  "I  am  positive  that 
acute  indigestion  plays  a  very  important  role  in 
the  etiology  of  appendicitis."  Lange38  attributes 
the  frequency  of  appendicitis  in  this  country  to 
bad  habits  in  eating.  Many  other  observers  are 
quite  as  positive  on  this  point,  and  to  my  mind 
it  is  perfectly  clear  that  the  irritation  and  conse- 
quent congestion  caused  in  this  manner  brings  on 
recurrent  attacks. 

In  case  the  principal  pathological  result  of  an 
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acute  appendicitis  is  more  or  less  extensive  ad- 
hesions of  the  appendix  to  the  surrounding  struc- 
tures, the  clinical  symptoms  consist  simply  in 
those  with  which  we  are  familiar  in  patients  suf- 
fering from  chronic  indigestion,  because  the  ad- 
hesions usually  interefere  with  the  normal,  unin- 
terrupted passage  of  gas  and  food  through  the 
alimentary  canal. 

Deaver  attributes  the  pain  and  digestive  dis- 
turbance to  compression  of  branches  of  the  sym- 
pathetic plexus  included  in  the  cicatricial  tissue, 
but  it  seems  likely  to  me  that  the  mechanical  ob- 
struction of  the  alimentary  canal  has  much  to  do 
with  this.  To  this  must  be  added  the  fact  that 
during  the  acute  attack  of  appendicitis  the  small 
intestines  frequently  become  so  enormously  dis- 
tended that  it  requires  a  long  time  after  recovery 
to  regain  their  normal  tone. 

It  is  rare  for  an  acute  attack  of  appendicitis  to 
subside  unoperated  without  leaving  one  or  more 
of  the  pathological  conditions  briefly  described 
above,  and  it  is  plain  that  with  these  present  the 
patient  must  be  much  more  liable  to  a  future  at- 
tack than  he  was  primarily.  In  fact,  many  of  the 
best  observers  with  the  largest  experience  think 
that  recurrence  in  these  cases  is  the  rule  and  com- 
plete recovery  the  rare  exception. 

An  acute  appendicitis  which  remains  unop- 
erated must,  consequently,  as  a  rule  result  in  death 
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or  in  a  chronic  appendicitis,  in  which  condition  it 
will  continue  to  give  rise  chiefly  to  digestive  dis- 
turbances, unless  it  results  in  a  recurrent  appen- 
dicitis on  account  of  the  presence  of  one  or  more 
of  the  conditions  described  above. 
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CHAPTER  V. 
SYMPTOMS. 

I  believe  that  the  four  cardinal  symptoms, 
which  have  been  repeated  so  often  that  they  are 
practically  known  to  every  physician  and  surgeon, 
will  suffice  in  making  a  diagnosis  except  in  rare 
cases,  provided  the  physician  or  surgeon  has  once 
become  familiar  with  these  symptoms  by  clinical 
observation. 

It  is  the  actual  clinical  observation  which  en- 
ables one  to  make  a  diagnosis  in  acute  appendicitis 
rather  than  a  knowledge  of  the  scientific  facts 
involved.  In  other  words,  a  physician  who  has 
observed  a  number  of  patients  suffering  from  ap- 
pendicitis, and  has  been  convinced  of  the  correct- 
ness of  his  diagnosis  by  seeing  the  gangrenous  ap- 
pendix removed,  is  much  better  able  to  make  a 
diagnosis  independently  in  the  future  than  he  was 
when  he  depended  upon  a  description  of  the  symp- 
toms. 

1.  Pain. — As  a  rule,  an  acute  attack  begins 
with  a  sudden  pain,  usually  located,  more  espe- 
cially, in  the  vicinity  of  the  umbilicus,  but  extend- 
ing over  the  entire  abdomen — more  marked,  as  a 
rule,  in  the  upper  portion  of  the  abdomen,  hence, 
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the  patient  generally  imagines  at  first  that  he  is 
suffering  from  gastritis. 

This  pain  is  more  or  less  spasmodic  in  character 
subsiding  and  reappearing  in  what  has  been  de- 
scribed as  a  wave-like  manner.  There  is  an 
accumulation  of  gas,  and  as  this  moves  about  the 
paroxysms  of  pain  are  increased.  Usually  within 
twelve  or  twenty-four  hours  the  pain  becomes 
more  and  more  localized  in  the  right  inguinal 
region.  If  the  patient  has  received  any  food  by 
the  mouth  the  paroxysms  of  pain  are  more 
numerous,  and  the  patient  describes  his  condition 
as  one  in  which  he  feels  that  the  pain  is  largely 
due  to  the  fact  that  gas  is  trying  to  pass  some  ob- 
struction. 

Undoubtedly  the  congestion  in  the  vicinity  of 
the  ileocecal  valve  extends  to  this  mechanism  and 
it  remains  closed  and  prevents  the  passage  of  gas. 
Probably  this  is  the  physiological  method  of  secur- 
ing rest  for  the  inflamed  part.  I  have  repeatedly 
operated  upon  patients  in  whom  there  was  com- 
plete obstruction  to  the  passage  of  gas  and  feces,in 
whom  there  was  absolutely  no  cause  for  this  aside 
from  the  congestion  in  the  vicinity  of  the  ileo- 
cecal valve. 

After  the  first  day  the  patient  will  almost  always 
locate  the  pain  in  the  region  of  the  appendix. 
There  is  usually  still  tenderness  over  the  entire 
abdomen,  but  the  intense  pain  is  localized  near  a 
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point  half  way  between  the  umbilicus  and  the 
right  anterior  superior  spine  of  the  ilium — Mc- 
Burney's  point. 

2.  Tenderness. — From  the  beginning  of  the 
attack  and  throughout  the  duration  of  the  acute 
disease  there  is  tenderness  upon  pressure  on  the 
abdomen  over  the  location  of  the  appendix,  espe- 
cially if  the  pressure  is  made  with  one  finger.    As 
was  stated  before,  the  appendix  is  not  always  in 
the  same  location,  but  it  is  much  more  commonly 
underneath  McBurney's  point  than  in  any  other 
location,  consequently,  one  can  usually  count  upon 
finding  tenderness  upon  pressure  at  this  point. 

3.  Nausea  and  Vomiting. — The  localized  con- 
gestion in  the  vicinity  of  the  ileocecal  valve  pre- 
vents the  natural  passage  of  gas  and  intestinal 
contents  from  the  ileum  into  the  cecum,  and  this, 
in  turn,  interferes  with  the  physiological  process 
of  digestion  of  the  food  which  has  been  taken  into 
the  stomach.     We  have,  consequently,  the  same 
reason  for  return  peristalsis  that  is  present  in  any 
other  form  of  mechanical  intestinal  obstruction. 
This  condition  gives  rise,  primarily,  to  a  feeling  of 
nausea;   and,  secondarily,  if  the  condition  is  not 
changed,  the  undigested,    decomposing    food    is 
forced  back  into  the  stomach  by  the  persistent  re- 
turn peristalsis  and  there  gives  rise  to  vomiting, 
precisely  as  any  other  similarly  nauseating  sub- 
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stance  would  were  it  taken  into  the  stomach 
through  the  mouth. 

That  this  theory  is  correct  is  proven  by  the  fact 
that  if  the  substance  which  has  accumulated  in 
the  stomach  in  this  manner  is  removed,  by  wash- 
ing out  the  stomach  thoroughly  t  and  carefully 
through  a  stomach  tube,  the  vomiting  does  not 
recur  unless  the  same  condition  is  brought  about 
again  by  placing  more  food  in  the  stomach,  which 
will,  of  course,  again  decompose.  It  happens  oc- 
casionally that  not  all  the  contents  of  the  small 
intestine  has  been  washed  away  by  the  first  gas- 
tric lavage,  and  that  this  has  to  be  repeated,  but 
this  is  exceedingly  rare  unless  food  is  given. 
Many  physicians  of  my  acquaintance  have  doubted 
this  at  first,  but  all  who  have  carried  out  this  plan 
have  been  convinced  of  its  correctness. 

This  symptom  accompanies  another  symptom 
which  is  frequently  classified  separately,  namely, 
the  symptom  of  intestinal  obstruction  to  the 
passage  of  gas  and  feces.  Of  course,  the  nausea 
and  vomiting  are  the  result  of  the  obstruction. 
Later  on  in  the  disease  the  same  symptoms  may 
result  from  the  absorption  of  products  of  decom- 
position through  the  peritoneum. 

4.  Rigidity  of  the  Abdominal  Muscles  Over- 
lying the  Appendix. — This  symptom  is  of  the 
greatest  importance  because  it  frequently  enables 
one  to  make  an  early  differential  diagnosis  between 


70  APPENDICITIS. 

appendicitis,  gastritis,  salpingitis  and  biliary  or 
renal  colic. 

If  one  has  frequently  observed  patients  suffer- 
ing from  appendicitis  one  can  almost  always  make 
a  positive  diagnosis  from  the  above  symptoms  at 
the  beginning  of  an  attack. 

Aside  from  these  symptoms  one  usually  discov- 
ers a  swelling  in  the  vicinity  of  the  appendix. 
This  is  due,  at  the  beginning  of  an  attack,  to  the 
placing  of  the  omentum  around  the  diseased  organ 
and  the  small  intestines  around  the  omentum, 
and  to  the  contraction  and  consequent  thickening 
of  the  overlying  muscles.  Later  on  there  is  a  still 
further  increase,  due  to  the  edema  which  occurs, 
and  still  later  to  the  accumulation  of  pus  if  the 
process  progresses  to  suppuration. 

A  few  times  I  have  found  the  ileum  and  cecum 
filled  with  fluid,  but  usually  they  are  empty  or 
filled  with  gas.  In  the  first  case  the  sound  is  per- 
fectly flat  upon  percussion  and  there  may  even 
be  fluctuation  if  the  patient  has  especially  thin 
abdominal  walls.  It  is  not  possible  to  make  a 
differential  diagnosis  between  this  condition  and 
the  presence  of  an  abscess.  If  the  intestines  are 
filled  with  gas  there  is  resonance  upon  percussion. 
If  they  are  entirely  empty,  which  is  not  a  com- 
mon condition,  the  percussion  sound  is  dull.  I 
have  found  the  cecum  filled  with  fecal  material  in 
only  a  few  cases,  consequently  I  do  not  believe 
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that  the  swelling  practically  ever  depends  upon 
this  condition. 

The  theory  of  Sahli,  and  others,  that  the  swell- 
ing is  always  an  indication  of  the  presence  of  pus, 
has  heen  disproven  repeatedly  by  finding  simply 
an  acutely  inflamed  appendix  surrounded  by  a 
mass  of  omentum  in  cases  operated  upon  a  few 
hours  after  the  beginning  of  an  attack.  There 
can  be  no  doubt  but  that  another  day  or  two  would 
have  produced  pus,  but  I  am  certain  that  the 
swelling  precedes  suppuration. 

There  is,  however,  a  difference  between  the 
swelling  to  be  noticed  occasionally  at  the  begin- 
ning of  an  attack,  and  the  definite  tumor  which 
accompanies  the  accumulation  of  considerable 
quantities  of  pus. 

Temperature. — The  earlier  writers  laid  much 
stress  upon  the  presence  of  an  elevation  of  the 
temperature.  It  is  a  fact  that  unless  the  patient  is 
operated  on  early  he  is  very  likely  to  develop  a 
temperature  above  the  normal,  which  may  remain 
below  100°  F.  or  reach  as  high  as  105°  F.,  but 
from  the  standpoint  of  diagnosis  there  can  be  no 
more  treacherous  symptom.  A  very  high  tem- 
perature usually  means  a  grave  condition,  but  a 
low  temperature  does  not  ensure  the  slightest  de- 
gree of  safety.  I  believe  that  more  appendicitis 
patients  are  lost  unnecessarily  because  the  attend- 
ing physician  is  not  alarmed  on  account  of  the 
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absence  of  a  high  temperature,  than  for  any  other 
reason  with  the  possible  exception  of  the  per- 
nicious plan  of  feeding  appendicitis  patients. 

If  there  is  one  point  in  diagnosis  which  is  mis- 
leading in  appendicitis  it  is  a  low  temperature. 

Pulse. — The  pulse  is  useful  as  a  rule  in  making 
an  absolutely  hopeless  prognosis.  A  pulse  which 
becomes  suddenly  very  rapid,  thread-like  and  un- 
certain indicates  a  very  grave  condition.  It  must, 
however,  be  remembered  that  the  grave  condition 
has  usually  already  advanced  to  an  almost  hope- 
less degree  before  it  is  indicated  by  the  pulse; 
hence,  one  who  depends  upon  the  pulse  as  a  guide 
to  his  treatment  is  very  likely  to  have  sad  ex- 
periences. 

If  the  pulse  remains  uniform  and  not  above 
100  beats  to  the  minute,  the  patient  is  usually  not 
in  danger  at  that  particular  moment  but,  unfor- 
tunately, if  one  waits  for  the  pulse  to  give  the 
indication  for  treatment  one  is  very  likely  to  find 
that  the  change  in  the  condition  of  the  pulse 
comes  too  late  to  be  of  any  value  to  the  patient. 
It  is  for  this  reason  that  one  so  frequently  meets 
appendicitis  patients  in  a  dying  condition  whose 
pulse  and  temperature  had  been  in  no  way  alarm- 
ing until  just  before  the  hopeless  condition  began. 

The  tongue  is  practically  always  coated,  and 
as  the  disease  progresses  it  is  likely  to  become 
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foul,  but  its  appearance  has  practically  no  value 
with  reference  to  diagnosis  and  prognosis. 

Tympanites. — There  is  distinct  difference  be- 
tween the  tympanites  which  occurs  at  the  begin- 
ning of  an  attack  and  that  which  occurs  later. 
The  tympanites  which  occurs  early  I  believe  is  due, 
as  has  been  stated  above,  to  the  physiological  ef- 
fort of  the  ileocecal  valve  to  secure  rest  for  the 
diseased  part.  The  gas  will  be  forced  on  by  the 
peristaltic  action  of  the  small  intestine  until  it 
reaches  the  ileocecal  valve,  which  remains  so 
closely  contracted  that  none  can  pass.  This  causes 
the  primary  tympanites,  because  gas  will  con- 
stantly form  and  only  a  portion  of  it  is  gulped 
up  from  the  stomach,  the  remaining  portion  in- 
creasing the  distension. 

If  the  contents  of  the  stomach  are  now  washed 
away,  and  no  new  food  is  taken  so  that  there  can 
be  no  further  decomposition  and,  consequently, 
no  new  formation  of  gas,  then  the  tympanites  al- 
most invariably  subsides  and  does  not  reappear 
unless  food  is  taken  before  the  inflammation  in 
the  appendix,  and  the  consequent  irritation  in  the 
region  of  the  ileocecal  valve,  has  disappeared. 

It  is  quite  different  with  the  late  tympanites.  If 
the  patient  receives  even  small  amounts  of  liquid 
food  during  an  attack  of  appendicitis  the  tym- 
panites will  persist,  provided  the  disease  is  suffi- 
ciently severe  to  prevent  the  passage  of  gas  freely 
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through  the  ileocecal  valve.  This  may  in  itself 
distend  the  intestines  to  so  great  an  extent  that 
they  will  lose  their  tone,  and  they  may  even  hecome 
permeable  to  the  passage  of  micro-organisms 
through  their  walls.  They  then  have  the  appear- 
ance of  intestines  which  have  hecome  enormously 
distended  and,  in  fact,  permeable  to  micro-organ- 
isms in  strangulated  hernia.  This  form  of  tym- 
panites may  still  subside  if  the  contents  are  re- 
moved by  gastric  lavage  and  no  further  food  is 
taken. 

If,  however,  the  tympanites  is  due  to  a  diffuse 
septic  infection  of  the  peritoneal  cavity,  the  con- 
dition is  much  more  grave  and  but  rarely  sub- 
sides. This  form  of  tympanites  must  be  looked 
upon  as  one  of  the  gravest  symptoms  in  the  course 
of  this  disease.  It  is  usually  accompanied  by 
another  symptom  which  is  equally  grave,  namely, 

The  Anxious  Pinched  Facial  Expression. — This 
must  be  seen  to  be  appreciated  and  when  once 
seen  it  will  easily  be  recognized.  It  is  always  ac- 
companied with  great  restlessness. 

Eegarding  the  severe  form  of  tympanites  ac- 
companying diffuse  peritonitis,  I  must  draw  atten- 
tion to  a  condition  described  by  Allingham,  which 
is  of  great  importance.  A  digital,  rectal  exam- 
ination will  demonstrate  that  the  sigmoid  flexure 
is  thoroughly  distended  with  gas. 

It  frequently  happens  that  the  congestion  ac- 
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companying  menstruation  is  sufficient  to  give  rise 
to  an  acute,  though  usually  mild,  recurrent  attack 
of  appendicitis.  I  have  observed  patients  who  suf- 
fered severe  pain  in  the  region  of  the  appendix 
during  each  menstrual  period  but  were  quite  free 
from  pain  at  all  other  times.  Upon  opening  the 
abdomen  I  have  found  enteroliths  in  the  appendix, 
with  a  narrowed  cecal  end  or  adhesions  inter- 
fering with  the  circulation,  or  a  cystic  appendix. 
In  many  of  these  cases  the  Fallopian  tubes  are 
involved  only  secondarily,  having  been  infected 
with  pus,  from  an  appendiceal  abscess,  which 
found  its  way  into  the  vicinity  of  the  fimbriated 
extremity  of  the  tube.  In  painful  menstruation, 
which  affects  the  right  side  more  especially,  it  is 
always  wise  to  bear  in  mind  the  possibility  of  an 
appendiceal  infection  as  a  cause. 

Extreme  Contraction  of  the  Muscles  of  the 
Abdomen. — Occasionally  in  very  muscular  patients 
the  abdomen  is  absolutely  hard  and  flat  from  the 
beginning  of  an  attack  of  appendicitis.  These 
patients  usually  vomit  violently  from  the  onset 
of  the  disease  until  the  alimentary  canal  is  empty, 
and  unless  opium  is  given  to  overcome  the  spas- 
modic condition,  or  an  operation  is  performed, 
the  patient  is  usually  too  ill  to  again  take  food. 
This  seems  to  be  an  unusual  effort  on  the  part 
of  nature  to  secure  rest  for  the  diseased  part, 
and  it  is  not  in  itself  an  especially  bad  symptom, 
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but  indirectly  it  may  be  because  the  patient  with 
this  symptom  is  especially  liable  to  receive  a 
hypodermic  injection  of  morphia,  which  may  make 
any  amount  of  mischief  possible. 

In  these  patients  another  symptom  is  also  espe- 
cially marked,  although  this  is  usually  present  in 
severe  cases  of  appendicitis,  namely,  costal  respira- 
tion, which  naturally  favors  the  tendency  to  im- 
mobilize the  inflamed  part. 

The  Boat-Shaped  Abdomen. — Later  on  in  the 
disease,  especially  in  patients  suffering  from  very 
diffuse  adhesions,  the  above  condition  may  give 
rise  to  strongly  sunken  abdominal  walls,  giving 
rise  to  the  scaphoid  abdomen.  This  is  not  a  grave 
symptom  but  it  usually  indicates  an  especially 
tedious  convalescence. 

Irritability  of  the  Bladder. — If  the  appendix 
extends  down  into  the  pelvis,  or  if  it  becomes 
adherent  directly  over  the  ureter,  there  is  likely 
to  be  a  more  or  less  marked  irritability  of  the 
bladder.  There  may  be  retention  of  urine  or  fre- 
quent desire  to  evacuate  the  urine,  or  pain  in  the 
region  of  the  bladder.  This  condition  can  usually 
be  accounted  for  by  the  presence  of  adhesions. 

Flexion  of  Right  Thigh. — In  many  cases  the 
right  thigh  is  drawn  up.  In  these  cases  there 
are  adhesions  or  an  abscess  implicating  the  psoas 
or  iliacus  muscles.  I  have  occasionally  seen  pa- 
tients, especially  children,  who  exhibited  this 
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symptom  in  whom  it  was  difficult  to  differentiate 
between  chronic  appendicitis  and  psoas  abscess. 

Leucocytosis. — Richardson,  and  others,  have 
made  extensive  observations  which  show  that  there 
is  an  increase  in  the  number  of  leucocytes  in  the 
blood  in  case  of  perforative  appendicitis.  This  is 
undoubtedly  an  interesting  fact,  but  it  can  hardly 
be  considered  of  value  clinically. 

SYMPTOMS  OF  CHRONIC  APPENDICITIS. 

It  is  very  important  to  be  able  to  recognize  the 
symptoms  of  chronic  appendicitis  because,  as  has 
been  shown  before,  these  frequently  result  in  the 
most  violent  form  of  acute  appendicitis.  I  will 
describe  one  of  the  cases  which  I  had  observed 
for  a  number  of  months  before  his  acute  attack, 
and  in  whom  I  was  able  to  determine  the  exact 
condition  present  by  making  an  abdominal  sec- 
tion. Usually  these  patients  are  observed  by  one 
physician  during  the  chronic  condition  and  by 
another,  generally  a  surgeon,  at  least  during  a 
part  of  the  violent  acute  attack. 

This  patient,  a  strong,  otherwise  healthy  young 
man,  complained  of  indigestion  and  gaseous  dis- 
tension of  the  stomach  and  intestines.  A  physical 
examination  revealed  nothing  but  a  dilatation  of 
the  stomach  and  a  slight  general  enteroptosis.  The 
patient  occasionally  had  very  slight  colicky  pains 
in  the  region  of  the  stomach,  but  I  failed  to  lay 
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any  especial  stress  upon  this.  The  ahdominal 
walls  were  thick  and  I  could  not  determine  any 
pathological  condition  in  the  region  of  the  ap- 
pendix. This  patient  was  repeatedly  examined 
carefully  by  competent  physicians  during  a  period 
of  about  two  years,  but  no  one  could  demonstrate 
the  presence  of  appendiceal  disease.  There  was 
later  a  very  violent  acute  attack  of  appendicitis, 
with  diffuse  peritonitis  resulting  from  a  perfora- 
tion due  to  the  presence  of  an  ulcer  caused  by  a 
fecal  concretion  the  size  and  shape  of  a  large  date 
seed.  The  cecal  end  of  the  appendix  was  very 
much  narrowed  so  that  the  enterolith  could  not 
escape  into  the  cecum.  The  appendix  was  uni- 
versally adherent.  It  was  perforated  an  inch  from 
the  cecal  end  and  the  enterolith  was  found  out- 
side of  its  lumen.  I  had  not  seen  the  patient 
for  two  months  previous  to  the  acute  attack,  nor 
for  ten  days  after  the  beginning  of  the  acute  at- 
tack, but  his  condition  had  been  practically  un- 
changed for  two  years,  except  for  the  fact  that  the 
remedies  he  took  from  time  to  time  made  him 
somewhat  more  comfortable  temporarily.  During 
this  time,  however,  he  was  never  sick  but  simply 
complained,  as  stated  above,  of  indigestion  and 
gaseous  distension  and  constipation. 

I  have  operated  upon  many  patients  suffering 
from  perforated  or  gangrenous  appendicitis  who 
gave  a  very  similar  history.  I  have  also  operated 
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upon  many  cases  of  chronic  appendicitis  giving 
the  same  history,  with  the  exception  that  a  slightly 
tender  appendix  could  be  palpated,  and  found 
upon  opening  the  abdomen  a  chronic  catarrhal 
condition  due  to  adhesions,  or  with  an  enterolith 
or  cicatricial  constrictions  in  the  lumen  of  the 
appendix. 

The  above  case  I  mention  especially  because 
it  had  been  carefully  observed  by  myself  and 
a  number  of  most  excellent  physicians,  some  of 
whom  stand  especially  high  as  diagnosticians  and 
practitioners  in  the  field  of  internal  medicine. 

This  patient  undoubtedly  carried  the  fecal  con- 
cretion for  many  months  in  his  appendix,  and 
the  resulting  irritation  simply  showed  itself  in 
these  two  symptoms. 

Chronic  Indigestion  and  Constipation. — These 
two  symptoms  I  have  found  present  in  nearly  all 
cases  of  chronic  appendicitis.  In  almost  all  of 
these  eases  one  can  find  a  tender  appendix  if  one 
causes  a  relaxation  of  the  abdominal  wall  by  gently 
pressing  with  one  hand  while  one  palpates  with 
the  other.  Edebohls39  has  described  a  method 
fully  which  is  usually  very  satisfactory.  In  many 
of  these  cases  the  history  of  an  attack  during 
childhood  or  early  life  can  be  elicited  which  is, 
of  course,  of  great  value  in  making  a  diagnosis  of 
chronic  appendicitis. 

I  have  frequently  observed  patients  who  were 
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not  really  ill  but  whose  complexions  were  bad,  the 
skin  never  being  entirely  free  from  bile  pigment 
and  frequently  covered  with. acne,  who  were  suf- 
fering from  chronic  appendicitis.  The  appendix 
contained  enough  septic  material  and  being  ulcer- 
ated was  in  condition  to  give  rise  to  constant  ab- 
sorption, so  that  they  were  never  entirely  free 
from  septic  absorption.  Of  course  these  patients, 
as  a  rule,  are  constipated  and  their  general  condi- 
tion could  be  attributed  to  this,  but  it  has  seemed 
to  me  that  the  constipation  and  the  general  con- 
dition were  both  due  to  the  chronic  appendicitis, 
because  after  removing  an  ulcerated  and  adherent 
or  constricted  appendix,  containing  enteroliths,  or 
pus,  the  patient  usually  gains  in  weight  and  gen- 
eral health,  his  complexion  improves  and  his  con- 
stipation disappears. 
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CHAPTER   VI. 

DIFFERENTIAL    DIAGNOSIS. 

Acute  appendicitis  is  most  commonly  mistaken 
for  the  following  diseases  in  the  order  named : 

1,  Gastritis,  or  gastric  ulcer;  2,  enteritis;  3, 
gall-stone  colic;  4,  peritonitis,  due  to  infection 
through  the  Fallopian  tubes  in  women;  5,  extra- 
uterine  pregnancy;  6,  renal  colic;  7,  perforative 
intestinal  ulcer  due  to  typhoid  fever,  tuberculosis, 
actinomycosis  or  carcinoma;  9,  intussusception; 
10,  strangulated  hernia;  11,  intestinal  obstruction 
due  to  bands  of  adhesion. 

Other  conditions,  such  as  pleurisy,  ovarian  cyst 
with  twisted  pedicle  and  poisoning,  have  been  mis- 
taken for  appendicitis,  but  these  mistakes  are  so 
rare  that  they  need  scarcely  be  considered  except 
as  curiosities. 

It  cannot  be  denied  that  careful  observers  who 
are,  at  the  same  time,  skilful  diagnosticians  with 
an  enormous  clinical  experience  have  at  times  not 
been  able  positively  to  make  a  differential  diagno- 
sis, in  some  special  case,  between  some  of  these 
conditions.  But,  as  will  be  shown  later,  with  the 
possible  exceptions  of  renal  colic  and  enteritis, 
both  the  medical  and  surgical  treatment  which  is 
indicated  in  these  severe  cases  of  appendicitis,  in 
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which  a  positive  differential  diagnosis  is  sometimes 
impossible,  is  equally  applicable  for  the  condition 
for  which  it  may  have  been  mistaken,  so  that  the 
patient  will  not  suffer  from  our  inability  to  make 
a  differential  diagnosis  in  any  particular  case  in 
which  the  diagnosis  may  be  especially  difficult. 

1.  Appendicitis  can  usually  be  differentiated 
from  gastritis  because  the  greatest  point  of  tender- 
ness on  pressure  is  in  the  vicinity  of  the  appendix, 
even  though  the  primary  pain  seems  to  be  located 
in  the  region  of  the  stomach.     The  tenseness  of 
the  abdominal  muscles  is  more  marked  directly 
over  the  seat  of  the  appendix,  and  the  tenderness 
in  the  region  of  the  appendix  upon  deep  pressure 
persists  after  the  general  abdominal  pain  has  begun 
to  subside. 

In  a  perforative  gastric  ulcer  the  shock  is  much 
greater  and  the  abdomen  becomes  suddenly  dis- 
tended. There  is  no  peristalsis  perceptible  through 
the  abdominal  wall  and  the  liver  dulness  disap- 
pears almost  at  once. 

2.  In  enteritis  both  pain  and  tenderness  are 
diffuse,  and  if  no  food  is  given  there  is  a  diminu- 
tion of  the  severity  of  the  symptoms  over  the  entire 
abdomen.     The  greatest  degree  of  tenderness  is 
located  over  the  center  of  the  abdomen.     There 
is  also,  usually,  a  distinct  history  of  a  severe  irri- 
tation either  by  having  the  abdomen  chilled  or  by 
taking  an  excess  of  iced  drinks,  or  food  which  is 
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likely  to  cause  an  irritation  of  the  mucous  mem- 
brane of  the  intestines. 

3.  Attacks  of  gall-stone  colic  due  to  contrac- 
tion of  the  gall-bladder  upon  large  gall-stones, 
whose  size  prevent  them  from  becoming  engaged 
in  the  biliary  duct  and  later  on  in  the  common 
duct,  are  especially  likely  to  be  mistaken  for  ap- 
pendicitis because  of  the  absence  of  jaundice.  In 
these  cases  there  is,  however,  usually  a  history  of 
dull  pain  in  the  region  of  the  liver  and  under  the 
right  shoulder  blade.  Both  pain  and  tenderness 
upon  pressure  are  located  in  the  region  of  the  gall 
bladder,  and  they  persist  in  this  location.  A  hypo- 
dermic injection  of  morphin  will  usually  make  a 
gall-stone  colic  of  this  type  subside  within  half  an 
hour,  leaving  but  little  tenderness  in  any  portion 
of  the  abdomen  and  not  any  over  the  appendix.  In 
an  acute  appendicitis,  though  the  pain  may  subside 
after  the  injection  of  morphin,  the  tenderness  does 
not  subside  for  fully  twelve  hours. 

It  is,  however,  scarcely  safe  to  depend  upon  this 
test  unless,  at  the  same  time,  absolutely  no  food 
of  any  kind  is  given,  because  the  delay  caused 
might  easily  be  the  means  of  permitting  a  gan- 
grenous appendix  to  perforate  and  cause  a  dan- 
gerous diffuse  peritonitis. 

4.  Peritonitis  due  to  infection  through  the 
Fallopian  tubes  always  begins  in  the  lower  part 
of  the  abdomen.  There  is  usually  a  distinct  his- 
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tory  of  an  infection.  The  vaginal  vault  is  always 
indurated  in  acute  cases,  and  there  is  especial  ten- 
derness upon  pressure  in  the  region  of  the  uterus. 

In  chronic  cases  it  is  frequently  very  difficult  to 
make  a  differential  diagnosis.  It  must  be  remem- 
bered that  it  is  not  at  all  rare  to  find  the  Fallo- 
pian tubes  infected  secondarily.  Neither  is  it  rare 
for  the  appendix  to  become  infected  secondarily 
from  a  pyosalpinx.  I  have  reviewed  the  appendi- 
citis literature  especially  with  a  view  to  throwing 
light  upon  this  portion  of  the  subject,  and  have 
found  that  not  nearly  enough  attention  has  been 
given  to  the  importance  of  infection  of  the  Fallo- 
pian tubes  from  the  appendix.  I  am  certain  that 
mistakes  in  diagnosis  between  these  two  conditions 
are  not  at  all  rare. 

During  the  past  five  years  surgeons  have  fre- 
quently observed  the  fact  that  appendicitis  may 
occur  in  patients  suffering  from  an  inflammatory 
condition  of  the  ovaries  and  tubes.  In  reviewing 
the  appendicitis  literature  I  found  a  number  of  ar- 
ticles treating  directly  of  this  feature,  while  it 
is  referred  to  occasionally  in  articles  discussing  the 
etiology  and  diagnosis  of  salpingitis. 

Most  of  these  observers  speak  of  the  difficulty 
encountered  in  making  a  differential  diagnosis. 
Fowler  points  out  the  fact  that  the  proximity  of 
the  appendix  to  the  adnexae  may  confine  both  ob- 
jective and  subjective  symptoms,  making  differen- 
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tial  diagnosis  especially  difficult.  Sonnenburg42 
discusses  the  frequency  with  which  the  two  condi- 
tions are  confounded,  as  well  as  the  fact  that  they 
may  occur  together,  but  does  not  place  appendicitis 
in  a  casual  relation  to  inflammation  of  the  adnexac 
with  sufficient  emphasis.  Dr.  Krueger,43  Sonnen- 
burg's  assistant,  describes  twenty-one  cases  in 
which  his  chief  found  the  appendix  and  the  ovary 
and  tube  simultaneously  involved,  giving  an  abun- 
dance of  valuable  experience,  especially  in  the  di- 
rection of  diagnosis.  Deaver44  says  that  if  the  ap- 
pendix is  very  long  and  overhangs  the  brim  of 
the  pelvis,  it  may  lead  to  disease  of  the  pelvic 
contents.  He  cites  a  case  in  which  "the  right 
ovary  was  the  seat  of  an  abscess  which  had  evi- 
dently been  infected  by  the  perforated  appendix." 
Delageniere45  considers  the  disease  of  the  appendix 
secondary  to  the  inflammation  of  the  uterine  ap- 
pendages, in  case  they  occur  in  the  same  patient. 
Borchardt46  shows  that  there  is  a  relation  between 
the  two  conditions. 

Bernardbeig47  reports  an  interesting  case  in 
which  an  appendicitis  due  to  a  foreign  body  in  the 
organ  coexisted  with  double  salpingitis.  Polle  has 
written  fully  on  this  condition.  Barnsby48  shows 
that  appendicitis  may  be  caused  by  inflammation 
of  the  adnexae.  Brooks,49  as  early  as  1895,  in  the 
discussion  of  a  paper  by  Eobert  Morris,  stated  that 
he  had  found  both  conditions  in  the  same  patient. 
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Eichelot50  reports  six  cases  in  which,  the  differen- 
tial diagnosis  was  impossible.  Dr.  Coe,51  of  New 
York,  states  that  appendicitis  occurs  as  a  compli- 
cation of  disease  of  the  adnexae,  and  that  the  latter 
condition  is  sometimes  secondary  to  the  former. 
Howard  Cmtcher52  considers  it  likely  that  the  ap- 
pendix has  much  to  do  with  inflammation  of  the 
adnexae.  Lennander31  says  that  whenever  appen- 
dicitis results  in  peritonitis  in  the  iliac  fossa  and 
in  the  pelvis,  it  is  plain  that  disease  of  the  adnexae 
may  result.  Vautrin53  points  out  the  similarity 
between  appendicitis  and  pyosalpinx,  and  their  in- 
tercurrent  effect,  but  does  not  state  clearly  the  ef- 
fect of  one  upon  the  other. 

In  many  of  these  patients  in  whom  there  is  but 
a  catarrhal  appendicitis,  possibly  complicated  with 
the  presence  in  the  appendix  of  a  fecal  concretion, 
the  patient  is  not  disturbed  except  during  the 
period  of  menstruation,  when  the  temporary  con- 
gestion is  sufficient  to  increase  the  irritation  in 
the  appendix,  as  well  as  in  the  Fallopian  tube,  giv- 
ing rise  to  a  pain  of  greater  or  less  severity  which 
is  usually  looked  upon  as  dysmenorrhea  due  to  the 
presence  of  salpingitis. 

A  number  of  my  patients  showed  this  symptom 
when  the  operation  demonstrated  the  presence  of 
catarrhal  appendicitis,  with  or  without  a  foreign 
body  in  the  lumen  of  the  appendix,  or  there  were 
severe  adhesions  showing  that  at  some  previous 
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time  a  portion  of  the  appendix  had  become  gan- 
grenous, or  there  was  partial  or  complete  obliter- 
ation of  the  lumen  of  the  appendix.  Whenever 
the  pain  in  dysmenorrhea  is  mostly  on  the  right 
side,  especially  if  it  is  quite  high,  it  is  well  to 
suspect  the  presence  of  an  appendicitis  in  connec- 
tion with  the  disturbance  of  the  ovary  and  tube. 

In  reviewing  the  histories  of  the  patients  upon 
whom  I  have  operated  for  appendicitis  at  the  Au- 
gustana  Hospital  during  the  past  two  years,  I  find 
that  in  a  total  of  248  patients  the  appendix  and 
one  or  both  Fallopian  tubes  were  involved  in  fifty- 
six  cases,  and  of  these  apparently  forty-one  had 
primarily  an  appendicitis  from  which  the  infection 
extended  to  the  Fallopian  tube,  while  in  fifteen 
cases  there  was  primarily  a  pyosalpinx  from  which 
the  infection  extended  to  the  appendix.  In  chronic 
cases  who  come  for  examination  in  the  interval 
between  attacks,  it  is  often  quite  impossible  to 
make  a  differential  diagnosis. 

5.  In  extra-uterine  pregnancy  the  history 
shows  that  at  least  one  menstrual  period  was 
missed.  This,  however,  would  not  make  it  impos- 
sible for  the  attack  to  be  due  to  appendicitis  com- 
plicating pregnancy,  which  is  not  at  all  an  un- 
common condition.  I  believe  that  the  most  reliable 
symptom  is  the  extreme  shock  which  .usually  ac- 
companies a  ruptured  extra-uterine  pregnancy. 
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Moreover,  the  pain  is  severest  in  the  lower  portion 
of  the  abdomen  throughout  the  attack. 

If  there  has  been  severe  hemorrhage,  the  rapid, 
thread-like  pulse,  the  blanched  appearance  of  the 
patient,  the  sighing,  the  extreme  thirst,  all  usually 
make  the  diagnosis  easy.  The  boggy  mass  in  the 
cul-de-sac  of  Douglas,  due  to  the  clotting  of  blood, 
is  also  characteristic  in  a  ruptured  extra-uterine 
pregnancy.  The  cases  with  but  a  slight  amount 
of  hemorrhage  are  the  ones  which  are  most  mis- 
leading. 

6.  In  renal  colic  the  pain  usually  commences  in 
the  region  of  the  kidneys  and  extends  downward 
along  the  ureter  into  the  scrotum  in  the  male, 
and  the  labia  majora  or  the  region  of  the  ovaries 
in  the  female.    There  is  usually  an  accompanying 
irritation  of  the  bladder,  and  the  urine  usually 
contains  more  or  less  red  blood  corpuscles.     As 
was  stated  before,  in  case  the  appendix  is  adherent 
to  the  ureter  or  the  bladder,  very  similar  symptoms 
may  occur,  but  the  urine  remains  free  from  blood. 

7.  In  cases  of  perforative    intestinal    ulcers, 
which  may  be  due  to  typhoid  fever,  tuberculosis, 
actinomycosis  or  carcinoma,  the  history  is  of  es- 
pecial importance.    If  the  history  is  negative  the 
sudden  uniform  distension  of  the  abdomen  with 
absence  of  peristalsis,  the  absence  of  liver  dulness, 
the  severe  shock,  are  the  principal  symptoms. 

However,  in  the  absence  of  a  positive  history 
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one  will  rarely  succeed  in  making  a  positive  dif- 
ferential diagnosis  in  these  cases.  Widal's  test 
is  probably  best  suited  to  clear  up  a  diagnosis  of 
perforating  typhoid  ulcer. 

8.  Volvulus  usually  follows  a  definite  injury 
such  as  a  fall.     There  is  frequently  a  swelling 
perceptible  on  the  surface  of  the  abdomen,  and 
that  is  nearly  always  in  the  vicinity  of  the  sig- 
moid  flexure  or  the  descending  colon,  and  next  to 
this  in  the  middle  of  the  abdomen.    The  point  of 
tenderness  does  not    correspond    to  McBurney^s 
point. 

9.  Intussusception  occurs  so  rarely  in  persons 
more  than  six  years  of  age  that  it  need  hardly  be 
considered  in  older  patients.    In  children  the  ab- 
dominal walls  are  usually  soft  enough  to  permit 
palpating  the  elongated  sausage-like  mass  which 
is  formed  by  the  telescoping  of  the  intestine.    The 
fact  that  in  the  vast  majority  of  cases  the  ileum 
is  invaginated  into  the  cecum  makes  errors  in  di- 
agnosis between  intussusception  and  appendicitis 
not  very  rare  in  children. 

10.  It  is  always  wise  to  examine  the  inguinal, 
femoral  and  umbilical  openings  carefully  in  any 
severe  intra-abdominal  disease.     If  this  is  done 
one  can  usually  make  a  positive  differential  diag- 
nosis between  strangulated  hernia  and  appendi- 
citis. .       o,.  .$ 

11.  Intestinal  obstruction  due  to  bands  of  ad- 
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hesion  is  much  more  common  after  surgical  oper- 
ations have  been  performed  for  other  conditions 
than  in  patients  who  have  never  had  an  abdom- 
inal section  made.  For  this  reason  it  is  usually 
not  so  difficult  to  make  a  positive  diagnosis.  If 
the  obstruction  is  caused  by  adhesions  not  result- 
ing from  an  operation  these  are  usually  due  to 
peritonitis  from  which  the  patients  suffered  at 
some  previous  time,  and  in  the  male  these  adhe- 
sions are  almost  always  the  result  of  an  appen- 
dicitis. 


NON-OPERATIVE   TREATMENT.  91 


CHAPTER  VII. 
NON-OPERATIVE  TREATMENT. 

Taking  into  consideration  the  pathological  con- 
ditions described,  together  with  the  clinical  expe- 
rience, the  likelihood  of  a  recurrence  after  an 
attack  if  no  operation  is  performed,  and  the  like- 
lihood of  a  complete  and  permanent  recovery  if 
the  diseased  organ  is  removed  under  favorable  cir- 
cumstances, we  can  come  to  but  one  conclusion, 
namely,  that  if  the  desired  conditions  can  be  ob- 
tained the  diseased  appendix  should  be  removed. 
Unfortunately  these  patients  are  not  likely  to  come 
under  the  physician's  or  surgeon's  observation 
when  the  conditions  are  most  favorable.  There 
may  be  no  competent  surgeon  available,  conse- 
quently the  patient's  chances  for  recovery  will  pri- 
marily be  very  slight  if  operated  upon. 

Personally,  I  can  only  second  the  statement 
made  by  one  of  the  most  experienced  men  in  this 
country  in  the  surgical  treatment  of  appendicitis, 
that  there  are  thousands  of  surgeons  who  are  oth- 
erwise competent,  i.  e.,  competent  to  perform  the 
ordinary  surgical  and  gynecological  operations, 
whom  he  would  not  think  of  permitting  to  open 
his  abdomen  in  case  he  personally  suffered  from 
an  attack  of  appendicitis.  This  condition  is  true 
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not  because  it  is  an  especially  difficult  or  danger- 
ous operation,  but  because  it  requires  an  appre- 
ciation of  the  conditions  upon  which  success  and 
failure  depend,  and  this  appreciation  can  be  ob- 
tained only  by  observing  good  methods. 

In  many  of  the  ordinary  surgical  operations  it  is 
not  necessary  to  follow  out  the  details  with  any 
great  degree  of  accuracy,  because  failure  to  do 
this  will  at  most  result  in  confining  the  patient  to 
bed  a  little  longer  than  usual  or  necessary,  while 
in  the  appendicitis  operation  it  is  likely  to  result 
in  the  death  of  the  patient. 

This  position,  when  taken  in  the  discussion  of 
appendicitis  in  medical  societies,  has  frequently 
given  rise  to  severe  criticism  because  upon  its  face 
it  looks  as  though  appendicitis  operations  should 
be  performed  only  by  a  few  who  happen  to  have 
acquired  especial  skill  in  this  class  of  surgery,  pos- 
sibly at  the  expense  of  the  lives  of  a  number  of  pa- 
tients. 

This,  however,  is  not  the  case.  The  operation  is 
simple  enough  if  one  will  but  take  the  pains  to 
learn  it,  and  every  town  of  five  thousand  inhabi- 
tants should  have  at  least  one  man  perfectly  com- 
petent to  do  such  work.  But  if  there  is  no  such 
man  available  then  I  would  say  most  emphatically 
that  the  patient's  chances  of  recovery  are  many 
times  greater  with  proper  non-surgical  treatment 
than  with  an  operation.  Of  course,  patients  have 
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occasionally  recovered,  by  accident,  in  the  hands 
of  most  incompetent  surgeons,  but  the  death  rate 
after  appendicitis  operations  in  the  hands  of  in- 
competent surgeons  is  absolutely  frightful. 

My  experience  and  personal  observation  have 
taught  me  that  physicians  and  surgeons,  as  a  rule, 
are  absolutely  conscientious,  and  that  when  they 
perform  this  operation,  notwithstanding  the  fact 
that  they  themselves  know  they  are  incompetent 
(and  they  alone  must  necessarily  be  their  own 
judges  as  to  their  competency),  they  do  this  be- 
cause they  have  been  taught  that  this  is  the  only 
right  treatment,  and  that  the  patient  is  entitled  to 
an  effort  on  part  of  the  physician  or  surgeon  to 
save  the  life  which  is  in  danger.  I  believe  that 
this  is  extremely  bad  teaching,  and  that  many 
hundreds  of  lives  have  been  sacrified  unnecessarily 
on  account  of  this.  I  say  this  because  I  am  con- 
fident that  with  proper  non-operative  treatment 
almost  all  of  the  cases  which  are  diagnosed  rea- 
sonably early  may  be  carried  through  any  acute 
attack,  no  matter  what  its  character  may  be. 

I  would  then  say,  primarily,  that  no  case  of 
appendicitis  should  be  operated  upon  unless  a  com- 
petent surgeon  is  available.  This,  of  course,  does 
not  apply  to  cases  in  which  a  circumscribed  ab- 
scess has  formed  which  anyone  can  open  with 
safety  provided  he  has  sufficiently  good  judgment 
not  to  do  anything  further. 
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Second,  the  patient  may  be  in  a  condition  in 
which  he  may  not  be  able  to  bear  the  shock  of  an 
operation.  It  may  be  thought  that  this  patient 
will  surely  die  without  an  operation,  if  his  dis- 
ease has  advanced  to  such  a  stage  that  he  cannot 
bear  the  shock,  and  he  should  be  operated  on  as 
a  last  resort.  I  will  show  presently  that  there 
need  be  but  a  very  low  mortality  among  this  class 
of  patients  if  they  are  treated  by  a  more  rational 
method. 

Third,  there  may  not  be  competent  assistants 
present  or  available.  Of  course,  if  it  were  ab- 
solutely necessary  a  surgeon  might  operate  entirely 
without  assistance,  having  a  friend  of  the  patient 
administer  the  anesthetic,  as  one  would  in  the  case 
of  a  strangulated  hernia,  but  this  again  is  not 
necessary. 

Fourth,  the  surroundings  may  be  especially  un- 
suitable. A  competent  surgeon  can  do  a  clean 
operation  with  any  surroundings;  still,  this  in- 
creases the  difficulties  and  reduces  the  chances  for 
recovery. 

Fifth,  the  patient  may  refuse  to  be  operated  on 
or  the  consulting  physician  may  absolutely  object 
and  be  supported  by  the  family  and  friends. 

If  we  can  still  carry  this  patient  through  his 
diseases  safely  we  will  accomplish  all  that  can  be 
expected  under  the  most  favorable  circumstances. 
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- OPERATIVE  METHODS  OF  TREATMENT. 

Taking  then  for  granted  that  one  or  more  of 
the  conditions  which  I  have  just  enumerated,  es- 
pecially the  first  one,  be  present,  and  that  we  have 
before  us  a  patient  suffering  from  acute  appendici- 
tis which  must  be  treated  by  a  non-operative  meth- 
od, which  one  of  the  many  methods  which  have 
been  advocated  will  give  the  most  favorable  re- 
sults? And  how  will  these  results  compare  with 
the  results  obtained  were  the  patient  to  be  treated 
surgically  ? 

There  are  two  methods  which  are  diametrically 
opposed  to  each  other,  which  have  usually  been 
recommended  by  the  advocates  of  internal  treat- 
ment in  appendicitis. 

In  1843  Volz  initiated  the  opium  treatment. 
This  method  resulted  so  favorably  in  many  cases 
that  it  remained  in  use  almost  entirely  throughout 
the  pre-antiseptic  time,  and  in  fact  until  the  re- 
markable work  of  Fitz  started  the  surgical  treat- 
ment. Almost  all  of  the  distinguished  authors 
during  the  half  century  following  the  work  of 
Volz  give  this  treatment  as  the  only  reliable  meth- 
od. Even  Pepper  and  Osier,  of  our  own  time, 
recommended  this  treatment  strongly  and  gave 
special  warning  against  the  reckless  use  of  saline 
cathartics  only  a  few  years  ago.  In  the  last  edi- 
tion of  his  book  the  latter  author  considers  appen- 
dicitis a  surgical  disease. 


96  APPENDICITIS. 

Since  the  advent  of  abdominal  surgery  many 
experienced  surgeons  have  found  that  in  cases 
in  which  there  is  danger  from  peritonitis,  the  use 
of  saline  cathartics  without  the  use  of  opium  in 
any  form  in  the  same  patient,  gives  rise  to  free 
drainage  and  thus  reduces  the  likelihood  of  accu- 
mulation of  septic  material  within  the  alimentary 
canal,  and  consequently  they  have  made  use  of  this 
form  of  treatment  and,  apparently,  with  fairly 
favorable  results. 

Statistics  are  so  varied  that  it  is  almost  impos- 
sible to  come  to  any  definite  conclusion  in  com- 
paring the  relative  results  in  cases  treated  by 
either  of  these  internal  methods,  as  compared  with 
those  treated  by  means  of  surgical  interference; 
but  it  seems  clear  that  the  mortality  is  greater  in 
any  given  number  of  similar  cases  treated  by  either 
of  these  internal  methods  than  if  treated  surgi- 
cally, provided  the  statistics  of  competent  sur- 
geons only  are  considered. 

There  is,  moreover,  a  decided  objection  to  the 
use  of  opium  in  the  treatment  of  appendicitis, 
from  the  fact  that  the  patient's  symptoms  will 
appear  much  less  grave  than  they  really  are,  and 
the  patient  may  be  approaching  dissolution  before 
anything  in  his  condition  indicates  that  he  is  in 
any  great  danger. 

Then,  again,  the  administration  of  a  dose  of 
opium  which  is  primarily  given  for  the  relief  of 
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intra-abdominal  pain,  before  the  cause  of  this  pain 
has  been  determined  positively,  may  suffice  to  hide 
the  symptoms  so  completely  that  the  patient  is  in- 
deed beyond  help  before  a  diagnosis  of  appendicitis 
has  been  made. 

It  should,  consequently,  stand  as  an  absolute 
rule  that  no  opium  should  be  given  for  the  relief 
of  any  intra-abdominal  pain  until  a  positive  diag- 
nosis has  been  made,  even  if  the  treatment  of 
appendicitis  by  the  opium  method  may  be  contem- 
plated. 

Whichever  of  these  two  methods  may  be  em- 
ployed there  arc  other  minor  points  which  may 
be  considered  valuable,  especially  because  they  in- 
crease the  comfort  of  the  patient.  The  application 
of  ice-bags  over  the  appendix  has  been  advocated 
very  strongly  by  some  authors,  and  undoubtedly 
it  gives  a  great  amount  of  comfort  to  many  pa- 
tients. Other  authors  and  clinicians  find  that  hot 
fomentations  and  hot  poultices  are  still  more  val- 
uable, and  again  others  use  one  or  the  other  of 
these  means  according  to  the  stage  at  which  the 
condition  is  encountered,  using  cold  in  the  begin- 
ning of  the  attack  and  hot  if  the  case  is  further 
advanced  when  first  seen. 

Leeches  are  frequently  applied  over  McBurney's 
point,  and  patients  almost  invariably  state  that 
their  use  reduces  the  pain  much  more  perfectly, 
and  often  even  more  rapidly  and  permanently, 
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than  the  use  of  opium  in  any  form.  It  seems 
almost  out  of  place  in  our  day  to  even  mention  the 
use  of  leeches  in  connection  with  the  treatment  of 
appendicitis,  because  it  is  only  by  accident  that 
our  ignorance  regarding  the  remarkable  comfort 
their  application  gives  to  the  patient  was  disclosed. 
Personally,  I  had  learned  to  look  upon  the  faith  in 
the  usefulness  of  leeches  as  an  antiquated,  unscien- 
tific theory  little  above  the  value  of  a  superstition, 
when  I  was  confronted  with  the  clinical  fact  that 
the  application  of  a  few  leeches  by  the  advice  of 
an  old  colleague  permanently  relieved  the  pain  in 
a  patient  who  had  previously  been  relieved  for  only 
a  very  short  time  by  the  use  of  half -grain  doses  of 
morphin  given  hypodermically.  Since  that  time  I 
have  frequently  applied  leeches,  and  am  convinced 
that  they  are  of  great  value  in  relieving  pain. 

Almost  all  authors  mention  the  fact  that  appen- 
dicitis patients  should  be  confined  to  liquid  diet. 

For  a  number  of  years  it  has  seemed  especially 
difficult  to  determine  the  indications  for  consid- 
ering any  given  appendicitis  patient  properly  a 
surgical  or  a  medical  case.  Many  authorities, 
among  them  a  number  of  most  distinguished  au- 
thorities on  internal  medicine,  have  considered 
appendicitis  a  surgical  disease  from  beginning  to 
end  under  all  conditions.  I  believe  that  this  is 
true  only  if  a  competent  surgeon  is  available.  If 
this  is  not  the  case,  then  I  believe  that  the  plan 
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of  treatment  which  I  will  describe  will  give  infi- 
nitely better  results,  and  a  much  smaller  mor- 
tality. 

In  order  to  make  the  value  of  this  treatment 
clear  I  must  again  draw  your  attention,  first,  to 
the  anatomical  location  of  the  appendix:  second, 
the  physiological  functions  of  the  surrounding 
structures;  third,  the  pathological  conditions 
present  during  an  attack  of  appendicitis;  and 
fourth,  the  conditions  which  favor  a  satisfactory 
progress  of  the  disease. 

First,  the  anatomical  location  of  the  appendix 
is  such  as  to  make  its  elimination  from  the  general 
abdominal  cavity  comparatively  easy,  provided  the 
surrounding  structures  remain  at  rest  for  a  time. 

Second,  under  a  condition  of  rest  the  most  im- 
portant physiological  function  of  the  surrounding 
structures,  i.  e.,  the  cecum,  the  omentum  and  the 
N  small  intestines,  consists  in  surrounding  any  dis- 
eased or  injured  organ.  In  case  the  appendix  is 
in  a  condition  of  inflammation,  no  matter  whether 
this  be  catarrhal  or  septic,  or  whether  a  fecal  con- 
cretion is  about  to  be  expelled  through  a  perfora- 
ting ulcer,  or  whether  the  appendix  be  gangrenous, 
the  surrounding  structures  will  at  once  crowd 
about  this  organ  and  form  a  perfect  barrier  against 
the  introduction  of  septic  material  into  the  general 
peritoneal  cavity. 

Every  surgeon  who  has  frequently  operated  dur- 
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ing  an  acute  attack  of  appendicitis,  within  a  short 
time  of  its  commencement,  has  observed  this  con- 
dition. It  seems  to  be  the  especial  physiological 
business  of  the  omentum  to  stand  guard  over  the 
various  intra-abdominal  organs,  to  surround  them, 
and  to  protect  the  other  organs  against  infection 
in  case  of  any  such  danger.  In  the  same  manner 
it  seems  to  be  the  function  of  the  small  intestines 
to  enforce  the  efforts  of  the  omentum  by  applying 
themselves  to  the  latter  on  every  suitable  occasion. 
The  condition  obtained  in  this  manner  is,  of 
course,  most  favorable,  because  if  it  is  not  dis- 
turbed the  worst  possible  result  will  be  a  circum- 
scribed abscess. 

We  must  next  consider  the  physiological  func- 
tions of  these  organs  in  case  food  is  taken  into 
the  stomach.  It  is  a  well  known  fact  that  as  soon 
as  the  slightest  amount  of  food  has  passed  the 
pylorus  continuous  peristaltic  motion  is  at  once 
established  in  the  small  intestines  and.,  instead  of 
assisting  the  omentum  in  preventing  the  infection 
of  the  general  peritoneal  cavity,  this  motion  will 
serve  to  mechanically  distribute  any  septic  ma- 
terial with  which  the  intestines  may  have  come 
in  contact.  The  nausea  and  vomiting  which  occur 
almost  invariably  in  appendicitis  indicate  that  na- 
ture rebels  against  the  necessity  of  removing  the 
small  intestines  from  their  condition  of  rest,  in 
which  they  can  most  perfectly  protect  the  general 
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peritoneal  cavity.  As  a  result  of  this  the  patient 
usually  objects  to  taking  food.  It  does  not  matter 
how  much  or  how  little,  or  what  kind  of  food  is 
taken,  it  will  always  have  the  effect  of  starting 
peristaltic  motion  of  the  small  intestines. 

Another  important  condition  must  not  be  over- 
looked. It  does  not  matter  what  quality  or  quan- 
tity of  food  is  taken  into  the  stomach,  it  will 
always  give  rise  to  a  certain  amount  of  gas  which 
must  either  be  expelled  through  the  esophagus  by 
eructation,  or  it  must  pass  into  the  colon  through 
the  ileo-cecal  valve  which  invariably  disturbs  the 
lower  end  of  the  colon,  and  this  in  turn  is  likely 
to  cause  serious  disturbance  in  the  inflamed  ap- 
pendix. 

In  treating  inflammatory  conditions  in  other 
parts  of  the  body  we  depend  upon  rest  to  a  very 
great  extent.  We  know  that  any  disturbance  of  an 
inflamed  tissue  is  certain  to  materially  increase  the 
inflammation,  and  what  is  true  elsewhere  in  the 
body  must  certainly  also  be  true  as  regards  the 
appendix. 

We  have,  then,  two  very  excellent  reasons  for 
prohibiting  the  introduction  of  food  into  the 
stomach,  and  we  should  bear  in  mind  that  this 
refers  to  every  form  of  food.  Even  the  lightest 
kind  of  liquid  or  predigested  food  may  suffice  to 
produce  a  sufficient  amount  of  peristaltic  motion 
to  carry  infectious  material  over  the  entire  peri- 
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toneum,  and  change  what  would  have  resulted  in 
a  harmless  circumscribed  abscess  to  a  fatal  general 
peritonitis.  In  other  words,  it  frequently  requires 
but  a  very  small  amount  of  food  to  kill  an  appen- 
dicitis patient. 

It  does  not  matter  whether  the  appendix  be  gan- 
grenous, or  whether  there  be  perforative  appendi- 
citis, the  above  conditions  will  undoubtedly  be 
true. 

In  the  non-operative  treatment  of  appendicitis 
the  condition  to  be  desired  consists  primarily  in 
obtaining  absolute  rest  for  the  diseased  organ  and, 
secondarily,  in  isolating  the  diseased  organ  by  sur- 
rounding it  with  omentum  and  small  intestines  for 
the  purpose  of  favoring  resolution  of  the  inflam- 
matory condition,  and  if  this  is  not  possible,  sub- 
stituting a  comparatively  harmless  circumscribed 
for  a  very  dangerous  diffuse  peritonitis.  These 
conditions  can  be  accomplished  by  prohibiting  the 
introduction  of  every  kind  of  food  into  the  stoin- 
ach. 

So  far,  the  subject  has  been  considered  only 
upon  theoretical  grounds,  but  the  conclusions  are 
borne  out  absolutely  by  clinical  observations  cov- 
ering a  very  large  number  of  cases. 

It  does  not  matter  whether  the  patient  suffers 
from  catarrhal  appendicitis,  with  or  without  a 
foreign  body  in  the  appendix,  or  whether  the  ap- 
pendix be  gangrenous  or  perforated,  he  will  almost 
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invariably  recover  if  from  the  beginning  of  the 
disease  absolutely  no  food  is  given  by  mouth.  It 
is,  however,  to  be  borne  in  mind  that  this  does  not 
mean  that  the  patient  is  to  receive  a  little  milk,  a 
little  gruel,  a  little  soup,  or  a  little  of  any  other 
kind  of  food  by  mouth — it  means  that  he  is  to  re- 
ceive absolutely  no  food  by  mouth. 

This  theory  is  further  borne  out  by  the  results 
of  the  well  known  opium  treatment,  which  ac- 
complished its  results  in  the  following  manner: 
It  reduced  peristalsis  and  thus  favored  a  similar 
condition  to  that  which  we  obtain  by  prohibiting 
food.  It  also  caused  an  apathy  for  food  and  thus 
unintentionally  the  patient  was  protected  against 
his  greatest  danger. 

This  form  of  treatment  might  be  objected  to, 
because  the  diagnosis  cannot  always  be  made  posi- 
tively during  the  very  beginning  of  the  attack.  To 
this  I  would  respond  that  the  other  conditions 
which  might  be  mistaken  for  appendicitis  would 
also  be  best  treated  in  this  manner.  What  better 
treatment  could  be  suggested  for  gastritis,  enteri- 
tis, salpingitis,  or  for  peritonitis,  due  to  the  threat- 
ening perforation  of  a  gastric  or  an  intestinal 
ulcer  ? 

Even  if  the  patient  were  suffering  from  a  renal 
or  biliary  colic,  or  an  extra-uterine  pregnancy,  no 
harm  could  come  from  this  form  of  treatment. 

Of  course,  this  treatment  will  not  protect  the 
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patient  against  a  recurrence  of  the  disease,  nor 
against  the  very  troublesome  digestive  disturbances 
due  to  adhesions  following  appendicitis,  but  it  will 
carry  the  patient  safely  over  an  acute  attack  of 
appendicitis.  The  patient's  strength  is  maintained 
by  administering  non-irritating  nutrient  enemata 
every  three  to  six  hours,  which  should  not  exceed 
four  ounces  at  a  time.  Usually  water  can  be 
taken  by  mouth,  but  in  case  this  causes  any  dis- 
turbance by  giving  rise  to  peristalsis  or  vomiting, 
it  can  be  administered  by  enemata. 

I  have  found  the  various  predigested  foods 
which  are  in  the  market  much  more  useful  for 
rectal  feeding  than  the  usual  nutrient  enemata 
consisting  of  peptonized  milk  and  egg.  Moreover, 
these  foods  are  generally  much  less  irritating.  One- 
half  to  one  ounce  of  any  of  the  reliable  predigested 
foods  in  the  market,  dissolved  in  three  to  four 
ounces  of  normal  salt  solution  and  administered 
through  a  rectal  tube,  which  has  been  inserted  a 
distance  of  four  to  ten  inches,  every  three  to  six 
hours,  will  overcome  the  feeling  of  hunger  to  a 
great  extent,  and  patients  will  not  suffer  greatly 
even  if  it  is  necessary  to  continue  the  exclusive 
rectal  alimentation  for  three  or  four  weeks,  al- 
though it  is  almost  never  necessary  to  continue 
this  treatment  so  long. 

If  the  patient  is  nauseated  it  is  always  wise 
to  spray  the  pharynx  with  a  2-per-cent  solution 
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of  cocain,  and  then  to  wash,  out  whatever  mucus 
and  undigested  food  may  be  in  the  stomach 
through  a  stomach  tube.  It  is  surprising  often  to 
find  a  great  quantity  of  decomposing  material  in 
a  patient's  stomach  after  he  has  apparently  vom- 
ited so  much  that  it  seems  impossible  to  find  any 
more. 

I  have  often  seen  a  patient's  temperature  fall 
two  or  three  degrees  within  a  few  hours  after  the 
gastric  lavage  was  employed,  and  a  corresponding 
improvement  in  the  condition  of  his  pulse.  It  is 
plain  that  the  same  amount  of  decomposing  sub- 
stance would  cause  severe  sickness  in  an  otherwise 
healthy  person  were  he  to  take  it  into  his  stomach. 
It  would  probably  give  rise  to  a  severe  diarrhea 
and  vomiting,  and  the  person's  alimentary  tract 
would  rid  itself  of  its  disagreeable  and  poisonous 
burden  very  rapidly,  but  with  the  presence  of  an 
inflamed  appendix  the  ileo-cecal  valve  is  closed 
and  the  only  relief  must  come  from  vomiting.  Fre- 
quently, this  in  itself  is  painful,  and  while  more 
and  more  substance  regurgitates  from  the  intes- 
tines into  the  stomach,  the  latter  is  able  to  throw 
off  but  a  portion  of  this,  hence  the  accumulation. 

If,  however,  this  is  removed  carefully  by  means 
of  gastric  lavage,  the  contents  of  the  small  intes- 
tines will  usually  regurgitate  into  the  stomach 
while  the  lavage  is  in  progress,  and  it  is  rarely 
necessary  to  repeat  this,  because  both  the  nausea 
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and  vomiting  are  likely  to  disappear  after  the  first 
washing  out,  and  almost  invariably  after  the  sec- 
ond if  this  becomes  at  all  necessary. 

If  food  is  given,  however,  even  in  small  quanti- 
ties, the  conditions  are  changed  at  once.  The 
additional  food  will  again  decompose,  and  this 
will  again  give  rise  to  nausea  and  vomiting.  This, 
then,  would  be  another  important  reason  for  pro- 
hibiting the  administration  of  food  absolutely. 
The  food  which  is  given  by  mouth  does  no  good, 
because  it  does  not  digest,  but  decomposes,  and 
the  patient  absorbs  the  products  of  decomposition 
instead  of  the  products  of  digestion. 

Aside  from  the  extremely  dangerous  irritation 
caused  by  producing  peristalsis,  feeding  by  mouth 
causes  a  further  irritation  by  inducing  nausea  and 
vomiting. 

The  pain  in  appendicitis  subsides  very  soon 
after  the  feeding  by  mouth  is  entirely  prohibited, 
because  it  depends  primarily  upon  three  condi- 
tions: first,  the  spasmodic  contraction  of  the 
muscles  of  the  appendix  upon  some  fecal  concre- 
tion or  other  contents  of  the  appendix;  second, 
upon  the  irritation  caused  by  the  attempt  of  pas- 
sage of  gas  or  feces  through  the  ileo-cecal  valve, 
and  third,  upon  the  friction  of  the  inflamed  intes- 
tines upon  each  other. 

I  believe  that  frequently  the  spasmodic  contrac- 
tions of  the  appendix  are  started  by  the  irritation 


NON-OPERATIVE  TREATMENT.  107 

due  to  the  passage,  or  the  attempt  at  passage,  of 
gas  through  the  ileo-cecal  valve.  Indeed,  I  am 
convinced  of  this  fact,  because  I  have  repeatedly 
found  a  fecal  concretion  in  an  appendix  in  which 
these  pains  had  existed  so  long  as  the  patient 
was  taking  food,  and  in  which  they  had  subsided 
as  soon  as  exclusive  rectal  alimentation  was  em- 
ployed. 

The  pain  of  which  patients  suffering  from  ap- 
pendicitis complain,  and  which  they  describe  as 
being  due  to  the  gas  which  is  trying  to  pass,  also 
subsides  in  a  short  time  if  absolutely  nothing  is 
given  by  mouth.  The  same  is  true  of  the  pain 
which  is  due  to  the  peristaltic  motion  of  the  small 
intestines,  and  that  which  is  due  to  the  great  dis- 
tension of  the  intestines  with  gas.  We  have  here 
precisely  the  same  result  that  we  have  in  placing 
an  inflamed  joint  at  rest  by  applying  some  means 
of  fixation,  or  by  applying  a  bandage  over  an  in- 
flamed eye  to  prevent  the  pain  which  is  due  to  the 
motion  of  the  eyeballs  and  eyelids. 

The  relief  is  so  rapid  and  so  permanent  that  one 
is  often  tempted  to  doubt  the  correctness  of  the 
diagnosis,  and  in  this  fact  lies  a  very  great  danger, 
for  it  has  happened  many  times  that  some  wise 
member  of  the  patient's  family  has  considered  his 
judgment  of  sufficient  value  to  doubt  the  diagnosis 
and  to  feed  the  patient  because  it  seemed  foolish 
to  starve  a  well  man,  only  to  find  a  diffuse  peri- 
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tonitis  develop  within  a  few  hours  as  the  result  of 
his  folly. 

This  fact  is  especially  true  if  this  form  of 
treatment  is  employed  soon  after  the  beginning 
of  an  attack,  because  the  appendix  is  so  completely 
eliminated  from  the  general  peritoneal  cavity 
within  a  few  hours  that  a  patient  with  a  gan- 
grenous or  a  perforated  appendix  frequently  ap- 
pears to  be  almost  perfectly  well  on  the  second 
or  third  day  after  the  beginning  of  the  treatment. 
This  is  contrary  to  the  idea  of  most  authors.  Mc- 
Burney,  for  instance,  says,  speaking  of  gangrenous 
appendicitis,  that  "recovery  from  such  an  attack 
without  operation  is  inconceivable,"  and  many 
other  authors  are  quite  as  positive  on  this  point. 

That  this  theory  is  not  correct  I  have  demon- 
strated many  times  by  operating  upon  these  pa- 
tients at  various  intervals  after  such  an  attack, 
and  have  shown  that  during  the  attack  the  appen- 
dix was  indeed  gangrenous.  As  an  illustration  of 
this  I  will  refer  to  the  history  of  Case  No.  VI.,  in 
which  a  perforation  of  the  appendix  had  undoubt- 
edly taken  place  some  ten  hours  before  the  patient 
entered  the  hospital.  This  was  demonstrated  at 
the  operation  which  took  place  twelve  days  later, 
at  which  time  the  perforation  in  the  appendix  was 
demonstrated.  An  enterolith  was  found  in  a  small 
circumscribed  abscess  outside  of  the  appendix,  and 
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between  this  and  the  surrounding  tissues,  as  shown 
in  the  history,  and  still  with  the  treatment 
described  above  this  patient's  condition,  which  was 
exceedingly  precarious  at  the  time  he  entered  the 
Hospital,  became  so  nearly  normal  that  within 
three  days  from  this  time  it  would  have  been  im- 
possible to  convince  anyone  who  had  not  seen  the 
patient  during  the  severity  of  the  attack  that  a 
perforation  had  really  taken  place,  and  that  the 
patient  had  been  in  a  dangerous  condition. 

The  patient  was  fairly  comfortable  within 
twelve  hours  after  the  beginning  of  this  treatment, 
and  was  entirely  free  from  pain  within  thirty-six 
hours  from  this  time.  His  temperature  and  pulse 
were  nearly  normal  within  three  days  after  this 
time.  Had  the  patient  been  permitted  to  take 
food  thtre  is  no  doubt  but  that  the  vomiting  would 
have  persisted,  and  that  the  peristaltic  motion  of 
the  small  intestines  would  have  carried  the  septic 
material  over  the  entire  surface  of  the  general 
peritoneum,  and  that  the  case  would  have  ended 
fatally  unless  the  patient's  life  had  been  saved  by 
an  operation  during  the  height  of  the  attack  of 
general  peritonitis,  which,  with  the  condition  of 
the  patient  when  he  entered  the  hospital,  could 
scarcely  have  been  expected. 

Case  X.  illustrates  the  importance  of  this  treat- 
ment even  more  strongly.  When  I  first  examined 
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this  patient  he  was  in  a  farmhouse;  there  was  no 
trained  nurse  available,  neither  were  there  trained 
assistants  at  hand.  The  patient's  temperature  was 
104°  F.,  his  pulse  was  140;  his  abdomen  was 
enormously  distended;  his  features  pinched  and 
he  was  delirious.  My  experience  with  similar 
cases  had  taught  me  that  whenever  I  operated  upon 
patients  approximately  in  his  condition  the  patient 
invariably  died. 

Some  years  ago,  before  I  had  learned  to  appre- 
ciate the  treatment  which  I  now  describe,  I  fre- 
quently operated  upon  patients  in  just  this  condi- 
tion, as  a  last  resort,  thinking  that  this  gave  them 
the  only  possible  chance  of  recovery.  Since  then  I 
have  learned  that  this  case  belonged  to  a  class 
which  practically  never  recovered  after  an  opera- 
tion, if  it  is  done  while  the  condition  is  that  in 
which  I  found  this  patient,  and  of  which  a  very 
large  majority  recover  if  the  treatment  is  followed 
which  I  have  described.  In  this  case  the  operation 
demonstrated  the  fact  that  the  child  had  indeed 
suffered  from  a  diffuse  peritonitis  due  to  a  perfora- 
tion of  the  appendix,  and  still,  with  this  treatment, 
within  two  days  the  patient  was  practically  out  of 
danger  and  went  on  to  a  complete  recovery  from 
this  acute  attack,  the  only  pathological  conditions 
remaining  being  the  presence  of  an  enterolith  in 
an  adherent,  perforated  appendix,  together  with 
diffuse  peritoneal  adhesions — conditions  which 
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could  be  relieved  with  perfect  safety  by  an  opera- 
tion performed  in  the  interval. 

Of  course,  in  both  of  these  cases  I  have  men- 
tioned for  the  purpose  of  illustration,  a  recurrence 
would  be  almost  certain  to  take  place  if  the  ap- 
pendix were  not  removed  in  the  interval,  but  the 
conditions  under  which  the  operation  can  be  per- 
formed in  the  interval  are  so  safe  that  an  operation 
at  that  time  cannot  be  compared  to  an  operation 
which  takes  place  under  the  conditions  in  which 
the  patients  were  when  I  first  saw  them. 

It  is  for  this  class  of  patients  that  I  would  ad- 
vise the  treatment  by  exclusive  rectal  alimentation 
most  strongly,  because  if  they  are  operated  upon 
during  the  attack  the  result  will,  ordinarily,  lack 
much  of  being  perfect.  In  the  first  place,  drainage 
will  be  ir  dispensable.  This  makes  the  occurrence 
of  a  ventral  hernia  very  likely.  Consequently,  the 
patient  will  be  compelled  either  to  suffer  the  an- 
noyance of  wearing  a  truss  or  he  will  have  to  un- 
dergo an  operation  for  the  relief  of  this  ventral 
hernia.  This  operation,  in  itself,  is  fully  as  diffi- 
cult and  dangerous  as  the  operation  for  the  re- 
moval of  the  appendix  in  the  interval.  The  pa- 
tient, therefore,  has  gained  nothing  from  the 
primary  operation. 

Moreover,  it  is  occasionally  impossible  to  remove 
the  appendix  during  the  height  of  the  primary  at- 
tack, and  that  portion  of  the  operation  will  fre- 
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quently  have  to  be  added  to  the  operation  for  the 
relief  of  a  ventral  hernia. 

The  use  of  drainage  is  often  followed  by  the 
presence  of  strong  peritoneal  adhesions,  which  will 
be  much  slower  to  absorb  and  disappear  than  the 
adhesions  which  occur  if  the  method  is  followed 
which  I  have  described.  In  fact,  it  frequently  hap- 
pens that  instead  of  a  s6mewhat  adherent,  crippled 
appendix  such  as  we  would  be  likely  to  find  in  a 
case  which  has  been  treated  in  the  manner  I  have 
described,  we  will  find  a  patient  with  a  ventral 
hernia,  with  the  same  kind  of  an  appendix  still 
present,  together  with  a  large  number  of  trouble- 
some adhesions.  Moreover,  the  patient  has  been 
exposed  to  the  dangers  of  an  exceedingly  severe 
operation  at  a  time  when  he  was  least  able  to  with- 
stand it. 

I  have  had  an  opportunity  to  observe  a  very 
large  number  of  these  patients  under  this  form  of 
treatment,  and  have  operated  upon  many  of  them 
at  various  intervals  after  the  acute  attack  through 
which  they  were  treated  in  this  manner,  and  have 
been  able  to  demonstrate  that  the  patient  can  re- 
cover, and  practically  always  does  recover,  if  this 
method  of  treatment  is  employed.  Of  course,  one 
occasionally  encounters  a  patient  suffering  from 
appendicitis  who  is  in  a  dying  condition,  and  then 
neither  this  nor  any  other  method  is  of  any  value. 

I  could  easily  produce  statistics  which  would 
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prove  that  this  form  of  treatment  will  reduce  the 
mortality  enormously,  but  in  the  treatment  of  a 
disease  in  which  there  is  such  a  variety  in  the  se- 
verity of  attacks  it  is  impossible  to  place  much 
value  upon  statistics.  I  can,  however,  say  that 
taking  appendicitis  patients  as  they  come  in  my 
own  practice,  the  mortality  in  these  cases  has  de- 
creased enormously  since  I  have  employed  this 
method,  and  this  has  also  been  the  experience  of 
my  colleagues  who  have  tried  the  same  plan  of 
treatment. 

There  is  one  source  of  danger  which  I  must  men- 
tion, however,  and  which  has  resulted  in  the  loss 
of  one  life  in  my  practice,  namely  this :  a  young 
man,  27  years  of  age,  strong  and  healthy  in  every 
other  way,  suffered  from  an  acute  attack  of  appen- 
dicitis. He  was  unwilling  to  submit  to  an  opera- 
tion, although  he  was  seen  by  my  assistant  a  few 
hours  after  the  beginning  of  the  attack,  and  by 
myself  within  twelve  hours  of  that  time.  The 
attack  began  with  great  violence,  and  I  urged  the 
advisability  of  an  operation.  This  being  refused, 
I  treated  him  by  exclusive  rectal  alimentation,  and 
in  three  weeks  he  was  able  to  follow  his  occupation, 
which  was  that  of  a  clerk  in  a  railroad  office.  Stx 
months  later  he  had  a  second  violent  atlack,  and 
again  refused  the  operation  which  was  urged,  and 
he  again  recovered  under  the  same  treatment. 
After  another  six  months,  during  my  absence  from 
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the  city,  he  had  a  third  attack,  and  was  treated  by 
a  colleague,  who  placed  him  on  liquid  diet  for  four 
days,  at  the  end  of  which  time  he  was  in  a  pre- 
carious condition,  whereupon  a  surgeon  was  called 
who  operated  as  a  last  resort  while  the  patient  was 
in  a  condition  similar  to  that  which  I  have 
described  in  the  two  cases  mentioned  above.  The 
patient  died  within  two  days  after  the  operation. 

Had  this  patient  been  operated  at  the  begin- 
ning of  his  first  or  second  attack,  his  chances  of 
recovery  would  have  been  much  better  than  they 
were  on  the  fifth  day  of  his  third  attack  after  hav- 
ing been  fed  by  mouth  for  four  days. 

Since  that  time  I  have  invariably  insisted  upon 
an  operation  in  the  interval  after  the  patient  has 
recovered  temporarily  from  the  acute  attack.  It 
is,  however,  wise  to  wait  until  the  infectious  ma- 
terial has  been  practically  all  absorbed.  There  is 
great  danger  in  operating  too  soon  after  the  pa- 
tient has  recovered  from  the  acute  attack,  because 
the  infectious  material  may  still  be  present,  neces- 
sitating drainage.  Moreover,  a  general  peritonitis 
may  be  kindled  up  by  an  operation  performed  too 
soon  after  the  recovery  from  an  acute  attack. 

I  believe  there  is  great  wisdom  in  the  statement 
by  Eichardson,  that  "there  is  a  time  too  late  for 
an  early  operation,  and  too  early  for  a  late  opera- 
tion." 

If  this  method  of  treatment  is  employed  it  is 
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practically  always  possible  to  wait  until  the  proper 
time  has  come  for  a  late  operation,  although  I  have 
myself  operated  in  a  number  of  instances  in  cases 
which  should  have  been  postponed  for  several 
weeks  longer,  and  my  patients  have  suffered  as  a 
result  of  this  blunder.  This  blunder  is  so  much 
more  likely  to  occur  because  the  local  conditions 
frequently  improve  very  rapidly,  even  in  cases  in 
which  there  are  very  extensive  and  very  serious 
pathological  lesions.  This  fact  can  easily  be  com- 
prehended when  one  remembers  that  the  conditions 
for  the  relief  of  these  pathological  lesions  are  ex- 
ceedingly favorable. 

The  vascular  supply  of  the  omentum  is  enor- 
mous and  is  increased  to  many  times  its  normal 
amount  if  necessary.  The  omentum  winds  itself 
around  the  infected  appendix  and  at  once  proceeds 
to  repair  the  damage  which  has  been  done.  Of 
course,  if  the  patient  has  been  fed  these  conditions 
have  constantly  been  disturbed  and  the  omentum 
cannot  apply  itself  entirely  to  its  duties  towards 
the  diseased  appendix.  Moreover,  the  infection  in 
other  portions  of  the  peritoneum  necessarily  de- 
mands a  portion  of  the  omentum's  attention,  so 
that  unless  strong  adhesions  have  already  formed 
between  the  omentum  and  the  appendix,  the  for- 
mer may  not  remain  applied  to  the  latter  suffi- 
ciently long  to  accomplish  these  protecting  adhe- 
sions. 
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I  believe  that  this  accounts  for  the  fact  that 
in  some  cases  the  omentum  is  not  gathered  around 
the  diseased  appendix,  as  it  is  ordinarily,  and  can- 
not, consequently,  afford  the  same  protection. 

Whatever  one's  views  may  be  concerning  the 
indication  for  operation,  there  is  one  class  of  cases 
in  which  I  am  absolutely  positive,  from  my  ex- 
perience as  well  as  from  my  personal  observation 
of  the  work  of  other  surgeons  and  the  study  of  the 
literature  on  the  subject,  that  the  treatment  I 
have  just  described  should  be  invariably  substi- 
tuted for  the  operative  treatment. 

I  refer  to  the  class  of  cases  which  Mynter  has 
described  so  clearly  in  his  splendid  book  under 
group  3.  I  cannot  do  better  than  quote  his  para- 
graph from  page  172 : 

"The  third  group  is  represented  by  twenty  cases, 
Nos.  31  to  50  inclusive,  all  of  which  had  gangrene 
with  perforation  and  beginning  or  diffuse  peritoni- 
tis. Five  of  these  recovered  while  fifteen  died,  one 
of  gangrene  of  the  cecum  and  one  of  pyelophlebitis 
suppurativa  after  the  peritonitis  had  disappeared, 
and  thirteen  of  diffuse  peritonitis.  Two  were 
operated  on  within  twenty-four  hours,  three  on  the 
second  day,  three  on  the  third  day,  five  on  the 
fourth  day,  two  on  the  fifth  day,  four  on  the 
sixth  day  and  one  on  the  seventh  day.  The  five 
who  recovered  were  operated  on  in  two  cases  on 
the  first  day,  in  two  cases  on  the  second  day,  and 
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in  one  case  on  the  third  day.  Of  the  fifteen  pa- 
tients who  died,  one  was  operated  during  the  sec- 
ond day,  two  on  the  third  day,  five  on  the  fourth 
day,  two  on  the  fifth  day,  four  on  the  sixth  day, 
and  one  on  the  seventh  day.  Comments  seem  un- 
necessary. All  died  if  operated  on  later  than  the 
third  day/' 

In  the  entire  literature  on  appendicitis  there  is 
not  another  sentence  which  says  so  much  as  the 
last  sentence  quoted.  It  expresses  my  own  experi- 
ence before  I  made  use  of  the  treatment  by  ex- 
clusive rectal  alimentation  so  absolutely  that  I 
feel  personally  thankful  to  the  author  for  his 
blunt,  clear  and  positive  statement.  It  covers  the 
class  which  Richardson  has  described  as  "too  late 
for  an  early  operation  and  too  early  for  a  late 
operation."  Every  surgeon  with  an  extensive  ex- 
perience can  recall  many  of  these  cases,  and  with- 
out the  treatment  which  I  have  just  described  one 
must  naturally  come  to  the  conclusion  that  the 
fault  lies  in  making  the  diagnosis  too  late  or  in 
deciding  to  operate  too  late,  which  in  itself  is 
undoubtedly  very  true,  for  had  these  twenty  pa- 
tients all  been  operated  within  the  first  twenty- 
four  hours  by  a  competent  surgeon,  I  have  no 
doubt  but  that  all  would  have  recovered.  Un- 
fortunately, this  cannot  be  at  the  present  time  or, 
at  least,  it  is  not  the  case. 

In  looking  over  my  own  histories  I  find  that  I 
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was  called  to  see  my  appendicitis  patients  during 
the  first  twenty-four  hours  in  less  than  ten  per 
cent,  of  the  cases,  and  I  believe  that  this  is  the 
experience  of  all  surgeons,  consequently,  there 
must  always  be  a  comparatively  large  number  of 
patients  in  whom  an  operation  promises  very  little, 
i.  e.,  exactly  the  class  of  patients  which  Mynter  has 
described  in  his  third  group.  In  looking  over 
these  histories  carefully  I  find  that  these  cases 
correspond  to  cases  which  I  lost  almost  invariably 
before  I  employed  the  treatment  by  exclusive  rec- 
tal alimentation,  and  which  now  almost  invariably 
recover. 

The  patient  with  a  temperature  of  103°  F., 
pulse  of  140,  considerable  meteorism,  costal  res- 
piration, intense  tenderness  over  the  whole  abdo- 
men, with  rigidity  of  the  muscles  and  symptoms 
of  collapse,  will  die  almost  invariably  without 
even  recovering  from  the  shock  of  the  operation 
if  the  latter  is  performed.  Place  this  patient  upon 
exclusive  rectal  alimentation,  after  emptying  the 
stomach  of  its  load  of  septic,  decomposing  material 
by  gastric  lavage,  and  the  patient's  pain  will  dis- 
appear within  twelve  hours;  the  temperature  will 
fall  from  one  to  three  degrees  in  twenty-four 
hours;  the  pulse  will  be  below  one  hundred  beats 
per  minute;  the  symptoms  of  collapse  and  the 
anxious  facial  expression  will  leave,  and  the  ten- 
derness and  meteorism  will  have  decreased;  the 
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rigidity  of  the  muscles  may  persist  for  two  or  three 
days,  but  will  decrease  constantly,  though  slowly. 
In  the  meantime  a  circumscribed  abscess  may 
form  which  will  require  opening,  or  which  may 
evacuate  into  the  cecum,  or  there  may  be  absorp- 
tion of  all  the  products  of  inflammation,  and 
when  the  abdomen  is  opened  a  month  later  noth- 
ing may  be  left  except  diffuse  adhesions.  If  the 
abdomen  is  opened  a  year  later  even  these  ad- 
hesions may  have  disappeared  to  a  great  extent. 

I  have  had  many  opportunities  to  demonstrate 
this,  especially  in  cases  in  which  I  performed  a 
secondary  operation,  for  the  relief  of  ventral 
hernia,  a  year  or  more  after  performing  a  primary 
operation  in  cases  in  which  it  was  impossible  safely 
to  remove  the  appendix  in  the  primary  operation, 
in  which  there  was  a  diffuse  peritonitis  at  the 
time  of  the  operation  and  in  which  drainage  had 
to  be  maintained  for  a  considerable  time. 

I  will  describe  but  one  of  these  cases — a  young, 
unmarried  woman,  22  years  of  age,  who  had 
suffered  from  acute  perforative  appendicitis  for 
ten  days  before  I  was  consulted.  At  this  time 
she  had  an  abscess  extending  through  the  entire 
right  half  of  her  abdomen  from  the  umbilicus  to 
the  cul-de-sac  of  Douglas.  Her  abdomen  was 
enormously  distended,  but  there  existed  this  ab- 
scess which  was  circumscribed  notwithstanding  its 
great  size.  I  made  an  incision  three  inches  in 
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length  over  its  most  prominent  point,  which,  cor- 
responded with  McBurney's  point,  and  evacuated 
about  two  quarts  of  exceedingly  fetid  pus  con- 
taining two  fecal  concretions.  The  patient's  con- 
dition was  so  bad  that  I  found  it  unwise  to  pro- 
long the  operation  beyond  a  simple  incision  and 
the  application  of  glass  tubes  and  gauze  drainage. 
The  drainage  was  continued  for  three  weeks  when 
the  wound  was  permitted  to  heal.  Undoubtedly 
there  must  have  been  very  diffuse  adhesions  in 
this  case. 

Fifteen  months  later  I  operated  upon  the  same 
patient  for  the  relief  of  a  ventral  hernia  and  lo 
my  surprise  found  nothing  left  of  these  adhesions 
except  an  adhesion  between  the  omentum,  the 
remnant  of  the  appendix,  which  had  been  almost 
totally  destroyed  by  the  gangrenous  inflammation, 
and  the  hernial  sac. 

I  have  found  very  similar  conditions  many 
times,  which  have  led  me  to  think  very  well  of 
the  reparative  processes  which  go  on  in  the  ab- 
dominal cavity. 

I  could  cite  a  very  large  number  of  cases  be- 
longing to  this  group,  in  which  the  treatment  by 
means  of  exclusive  rectal  alimentation  resulted  in 
a  favorable  recovery,  when  from  all  of  my  past 
experience  and  observation  the  case  looked  abso- 
lutely hopeless  if  an  operation  should  be  per- 
formed during  the  attack. 
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I  must  once  more  refer  to  the  fact  that  in  carry- 
ing out  this  form  of  treatment  it  is  important  not 
to  administer  cathartics  except  in  cases  in  which 
one  is  called  early  enough  to  be  able  to  have  the 
cathartic  pass  the  ileocecal  valve  before  there  is 
any  danger  of  perforation  of  the  appendix,  be- 
cause the  cathartic  will  cause  precisely  the  same 
disturbance  as  the  food  taken  by  mouth.  It  will 
start  peristaltic  motion,  disturb  the  rest  of  the 
inflamed  appendix  and  it  may  in  this  way  not 
only  be  the  means  of  distributing  septic  material, 
which  had  been  localized  in  the  region  of  the  ap- 
pendix, to  different  parts  of  the  peritoneal  sur- 
face, giving  rise  to  diffuse  peritonitis,  but  it  fre- 
quently causes  a  rupture  of  an  appendix  which 
had  previously  been  protected  by  the  omentuin, 
and  it  always  gives  rise  to  severe  pain. 

A  number  of  years  ago  a  saying  was  popular 
in  some  of  the  European  clinics  to  the  effect  that 
many  physicians  saved  the  lives  of  their  appendi- 
citis patients  by  the  administration  of  opium,  and 
after  they  had  accomplished  this  they  killed  them 
by  the  administration  of  cathartics.  In  other 
words,  the  opium  treatment  which  Volz  intro- 
duced in  1843  accomplished  very  much  the  same 
result  as  the  treatment  I  have  described,  but  in 
a  manner  less  safe  and  very  much  slower,  and 
less  agreeable  to  the  patient.  In  the  first  place 
it  secured  rest  for  the  inflamed  appendix  and 
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gave  the  omentum  an  opportunity  t^  apply  itself 
around  the  latter.  In  the  second  place  it  spoiled 
the  patient's  appetite  so  thoroughly  that  he  could 
not  eat  anything  even  if  it  were  offered  to  him. 

The  theory  of  the  treatment  was  wrong  in  so 
far  as  its  aim  was  to  prevent  evacuations  of  the 
bowels.  And  still,  this  treatment  was  so  much 
better  than  any  other  of  its  kind  that  a  noted 
English  author,  who  had  visited  the  clinics  of 
Germany  before  and  after  the  introduction  of  this 
treatment,  stated  that  before  the  beginning  of 
this  treatment  he  could  count  the  cases  of  peri- 
tonitis which  he  had  seen  get  well  in  Germany 
upon  the  fingers  of  his  hands,  while  after  the  in- 
troduction of  the  opium  treatment  he  could  count 
those  which  he  had  seen  die  upon  the  fingers  of 
his  hands,  that  the  mortality  was  enormously  re- 
duced, that  in  fact  there  was  a  complete  revolu- 
tion in  the  treatment  and  a  complete  change  in 
the  mortality  from  peritonitis  which,  we  now 
know,  is  in  a  great  majority  of  cases  due  to  ap- 
pendicitis. 

Hawkins  believes  in  the  harmfulness  of  cathar- 
tics in  the  treatment  of  appendicitis.  He  advises 
that  no  purgatives  be  given  until  the  patient  is 
able  to  leave  his  bed. 

I  find  that  many  authors  advise  rectal  feeding 
under  certain  conditions,  but  I  am  certain  that 
the  exclusive  rectal  alimentation  is  of  greater 
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importance  in  the  treatment  of  appendicitis  than 
any  other  single  method,  but  I  am  equally  certain 
that  it  must  be  carried  out  thoroughly,  because 
even  a  small  amount  of  food  or  the  administration 
of  a  cathartic  may  suffice  to  bring  about  a  fatal 
issue. 

I  am  also  certain  that  many  patients  are 
enormously  benefited  by  the  use  of  gastric  lavage 
for  the  purpose  of  removing  a  quantity  of  decom- 
posing material,  the  absorption  of  which  would 
certainly  do  a  great  amount  of  harm.  I  am  also 
certain  that  gastric  lavage  does  permanent  good 
only  if  no  further  food  is  placed  into  the  stomach, 
which  would  result  in  further  decomposition. 

The  treatment  of  appendicitis  by  exclusive  rec- 
tal alimentation  would  then  be  indicated  in  all 
patients  in  whom,  for  any  reason,  the  removal  of 
the  diseased  appendix  cannot  be  safely  accom- 
plished by  means  of  a  surgical  operation. 

I  am  certain  that  if  this  plan  is  adopted  in  all 
such  cases  the  mortality  from  appendicitis  will  be 
enormously  reduced.  It  is  for  this  reason  that  I 
have  spoken  of  this  method  of  treatment  so  fully. 

There  are  many  other  points  which  recommend 
this  form  of  treatment : 

1.  It  can  be  employed  by  any  practitioner  un- 
der all  possible  circumstances.  If  no  concentrated 
food  can  be  secured,  normal  salt  solution  may  be 
substituted  for  several  days.  A  patient  will  not 
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suffer  greatly  for  want  of  food  if  a  proper  amount 
of  fluid  is  supplied  to  him.  If  none  of  the  con- 
centrated foods  can  be  procured,  equal  parts  of 
warm  milk  and  normal  salt  solution  may  be  em- 
ployed . 

2.  In  case  there  is  any  doubt  concerning  the 
diagnosis,  the  patient  can  be  observed  safely  under 
this  method.    In  fact,  the   conditions   most  com- 
monly mistaken  for  appendicitis,  of  which  we  have 
spoken   before,   would   all   be   benefited  by  this 
form  of  treatment,  hence,  it  would  not  only  be 
safe  but  also  distinctly  beneficial. 

3.  If  no  competent    surgeon  is    available  the 
patient's  chances  for  recovery  are  not  reduced  by 
the  necessary  delay  if  this  method  is  employed. 
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CHAPTER  VIII. 

THE  SURGICAL  TREATMENT  OF 
APPENDICITIS. 

It  has  seemed  to  me  most  fortunate  that  this 
form  of  treatment  should  have  been  first  advo- 
cated by  a  great  physician,  and  pathologist,  like 
Fitz,  rather  than  by  a  surgeon,  because  this  gave 
at  once  the  strength  coming  from  the  fact  that 
there  could  be  no  natural  prejudice  in  favor  of 
surgical  treatment. 

There  is  no  doubt  but  that  a  diseased  appendix 
is  not  a  desirable  organ  to  possess,  and  that  a 
person  is  much  more  fortunate  if  he  is  entirely 
without  an  appendix  than  with  this  organ  in  a 
diseased  condition.  If  the  pathological  condition 
is  chronic,  as  has  been  shown  before,  the  patient's 
digestion  is  likely  to  be  constantly  impaired  and 
he  is  threatened  with  chronic  invalidism.  If  there 
are  more  or  less  severe  recurrent  attacks,  the 
patient's  business  or  profession  will  suffer  severely 
by  his  inability  to  perform  his  duties  with  regu- 
larity; if  he  is  a  wage-earner  his  employers  will 
dismiss  him  after  a  few  attacks  and  replace  him 
by  a  man  who  can  be  depended  upon. 

Moreover,  all  of  these  sub-acute  and  chronic 
conditions  may  at  any  moment  be  kindled  up  into 
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acute  conditions,  and  then  the  patient's  life  will 
actually  be  in  danger.  Consequently,  I  believe 
that  if  a  diseased  appendix  can  be  safely  removed 
this  should  be  done. 

In  acute  appendicitis  there  is,  with  one  ex- 
ception which  will  be  discussed  later,  always  a 
time  during  which  all  of  the  infectious  material 
is  still  within  the  walls  of  the  appendix  and  can, 
consequently,  be  removed  without  coming  in  con- 
tact with  any  other  portion  of  the  peritoneal 
cavity.  This  is  practically  always  the  case  within 
the  first  twenty-four  hours,  almost  always  within 
the  first  thirty-six  hours,  and  usually  even  within 
the  first  forty-eight  hours  after  the  beginning  of 
an  attack.  If  a  competent  surgeon  is  available 
and  the  other  conditions,  which  are  necessary  to 
secure  success,  are  at  hand  then,  I  believe,  it  is 
always  wise  to  remove  a  diseased  appendix  during 
an  acute  attack,  so  long  as  one  can  be  fairly  cer- 
tain that  the  infectious  material  is  still  within  the 
walls  of  the  appendix,  for  the  following  reasons : 

1.  Under  these  conditions  the  patient  will  al- 
most always  recover. 

2.  The  appendix  can  be   removed   with  com- 
parative ease. 

3.  There  is  no  occasion  for  draining  the  ab- 
dominal cavity,  consequently,  no  likelihood  of  the 
occurrence  of  a  ventral  hernia  following  the  opera- 
tion. 
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4.  For  the  same  reason  there  cannot  be  exten- 
sive adhesions    which    might    impair  the  future 
health  of  the  patient. 

5.  There  can  be  no  recurrence. 

6.  The  patient  will  be  ill  only  a  short  time  and 
can  follow  his  profession  or  trade  within  a  short 
time. 

7.  His  happiness  is  not  disturbed  by  the  con- 
stant anxiety  due  to  the  knowledge  of  the  presence 
of  a  diseased  appendix. 

8.  It  prevents  chronic  invalidism. 

It  is  true  one  cannot  always  be  certain  that  the 
infectious  material  is  still  confined  within  the 
walls  of  the  appendix,  but  with  increased  clinical 
experience  one  can  be  constantly  more  certain. 
In  case,  however.,  one  should  be  mistaken  in  this 
particular  point,  one  can  still  treat  the  patient 
safely  by  making  use  of  drainage,  of  course  en- 
dangering the  patient  to  the  risk  of  increasing  the 
peritoneal  infection,  as  well  as  to  the  likelihood 
of  the  subsequent  formation  of  a  ventral  hernia 
and  adhesions. 

So  far  I  believe  most  surgeons  are  agreed,  but 
from  this  point  on  many  differ ;  personally,  I  favor 
the  treatment  of  cases  which  have  advanced 
further  by  the  use  of  the  exclusive  rectal  alimenta- 
tion, until  all  of  the  acute  symptoms  have  disap- 
peared for  at  least  two  weeks,  and  to  remove  the 
appendix  at  that  time,  because  then,  again,  all  of 
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the  advantages  which  I  have  mentioned  in  con- 
nection with  the  operation  during  the  very  begin- 
ning of  an  acute  attack,  obtain  in  every  particular. 

If,  in  the  meantime,  a  circumscribed  abscess 
has  formed,  I  believe  it  is  wise  to  evacuate  this 
and  to  drain  the  abscess  cavity,  and  if  the  surgeon 
has  a  sufficient  amount  of  skill  to  remove  the  ap- 
pendix at  the  same  time,  without  endangering  the 
life  of  the  patient,  I  believe  that  this  is  indicated, 
but  if  there  is  any  doubt  in  regard  to  this  part  of 
the  operation  I  believe  it  is  always  best  simply  to 
drain  the  abscess,  and  to  remove  the  appendix  at 
a  future  operation  because  this  usually  becomes 
necessary  for  the  closure  of  a  ventral  hernia  which 
is  likely  to  follow  drainage. 

As  the  surgeon's  experience  and  skill  increase 
with  practice,  he  will  be  able  to  remove  propor- 
tionately more  and  more  of  these  appendices  with 
safety,  but  I  believe  that  in  any  given  case  the  re- 
moval of  the  appendix  after  the  abscess  has  been 
opened  should  depend  upon  the  fact  that,  in  the 
judgment  of  the  surgeon,  to  perform  this  opera- 
tion is  a  safe  procedure  with  the  amount  of  skill 
he  may  possess. 

To  all  cases  of  chronic  appendicitis  we  can 
again  apply  the  same  rules  that  we  made  use  of  in 
the  treatment  of  acute  appendicitis,  in  cases  in 
which  the  infectious  material  was  still  confined  to 
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the  appendix,  and  the  same  conclusions,  I  believe, 
will  be  tenable. 

Many  patients  are  semi-invalids  for  many  years, 
become  old  prematurely,  and  finally  die  from  some 
other  disease  on  account  of  lack  of  resistance, 
simply  because  their  digestion  has  constantly  been 
impaired  as  a  result  of  a  chronic  appendicitis;  or 
their  invalidism  may  depend  upon  the  constant 
presence  in  their  system  of  septic  material  carried 
about  in  a  diseased  appendix. 

I  have  seen  many  a  man  suffering  from  poverty 
because  his  recurrent  appendicitis  prevented  him 
from  obtaining  permanent,  profitable  employment, 
when  a  few  weeks  of  confinement  in  a  hospital 
and  a  safe  operation  might  have  removed  all  of 
these  sources  of  suffering. 

It  is  true  that  recurrences  can  usually  be  pre- 
vented by  careful  attention  to  diet,  by  securing 
daily  free  evacuation  of  the  bowels,  by  avoiding 
over-work  and  above  all  things  by  abstaining  from 
eating  too  freely,  especially  of  indigestible  food 
when  tired.  Notwithstanding  these  facts  most 
patients  will  never  be  entirely  well  after  recover- 
ing from  an  attack  of  appendicitis,  and  if  this  is 
the  case  I  believe  that  the  best  treatment  consists 
in  the  removal  of  the  diseased  appendix. 
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OPERATION  FOR  THE  EEMOVAL  OF  THE  APPENDIX. 

PREPARATION  FOR  OPERATION. 
In  acute  appendicitis,  if  the  patient  is  seen  dur- 
ing the  first  thirty-six  hours,  when  the  septic  ma- 
terial is  still  confined  to  the  appendix  and  the 
peritoneal  cavity  is  still  quite  free  from  infectious 
material,  there  should  be  very  little  time  wasted 
in  preparation  of  the  patient,  because  in  this  con- 
dition time  is  valuable.  If  a  well-equipped  hos- 
pital can  be  reached  without  disturbing  the 
patient  too  much  it  is  well  to  move  the  latter  care- 
fully because  the  operation  can,  of  course,  be  per- 
formed more  readily  there  than  elsewhere.  If  this 
is  not  convenient,  however,  it  will  do  to  operate 
in  any  house.  The  patient  may  be  placed  on  any 
table  which  has  been  covered  with  a  sterilized 
sheet.  The  abdomen  is  carefully  washed  with  soap 
and  warm  water,  care  being  taken  not  to  do  mis- 
chief by  too  vigorous  manipulations  for  fear  of 
causing  a  rupture  of  the  infected  appendix,  and  a 
consequent  infection  of  the  peritoneal  cavity.  The 
surface  is  then  shaved  and  again  washed  with 
warm  water;  then  with  strong  alcohol,  and  then 
with  a  1  to  1000  solution  of  corrosive  sublimate 
in  water.  It  has  been  demonstrated  beyond  a 
doubt,  however,  that  if  the  surface  is  simply 
washed  with  soap  and  warm  water  and  then  with 
pure,  warm,  sterilized  water,  there  will  be  no  in- 
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fection  from  the  skin.  If,  however,  alcohol  and 
corrosive  sublimate  are  available  there  is  no  harm 
in  their  use,  and  as  there  is  a  strong  superstition 
in  their  favor  it  is  quite  as  well  to  use  these  anti- 
septics. 

The  patient  is  now  covered  with  dry  sterilized 
towels  with  the  exception  of  the  lower  right  one- 
fourth  of  the  area  of  the  abdomen. 

INCISION. 

• 

There  are  many  incisions  which  have  been  prac- 
ticed by  various  surgeons,  but  the  one  advised  by 
McBurney,  according  to  which  the  muscles  of  the 
abdominal  wall  are  simply  separated  without  being 
severed,  is,  in  my  opinion,  to  be  preferred  in  all 
cases  in  which  it  is  likely  that  the  appendix  can  be 
found  and  removed  without  much  difficulty.  The 
author  describes  this  incision  as  follows:  "Begin- 
ning at  a  point  one  inch  above  the  line  drawn 
from  the  anterior  iliac  spinous  process  to  the  um- 
bilicus, passing  obliquely  downward,  an  incision  is 
made  which  crosses  that  line  at  a  point  one  and  a 
half  inches  internal  to  the  spinous  process  and 
corresponding  as  accurately  as  possible  in  direc- 
tion to  the  fibers  of  the  external  oblique  muscle 
and  aponeurosis."  Its  location  and  direction  is 
clearly  shown  in  Fig.  I.  Its  length  depends  upon 
the  thickness  of  the  abdominal  wall;  in  case  this 
is  thin  a  two-inch  incision  is  quite  sufficient.  In 
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a  very  obese  patient  it  is  often  wise  to  make  a 
long  incision  through  the  skin  and  fat  down  to 
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FIG.  I.    The  various  incisions  used  in  appendectomy. 

the  external  oblique  muscle  and  fascia,  in  order 
to  gain  space,  and  to  make  the  incision  through 
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the  latter  only  the  usual  length  of  two  to  three 
inches.  Another  general  rule  is  applicable  here; 
the  length  of  the  incision  should  vary,  inversely, 
with  the  experience,  skill  and  dexterity  of  the 
operator. 

In  the  beginning  of  one's  practice  an  operation 


FIG.  II.    The  muscles  of  the  abdomen  in  relation  to  the  incision. 

can  be  done  with  much  greater  safety  through  a 
large  than  through  a  small  abdominal  incision, 
while  this  is  not  true  as  one's  experience,  skill  and 
dexterity  increase. 

The  incision  is  then  carried  down  to  the  in- 
ternal oblique  abdominal  muscle,  simply  splitting 
the  fibers  of  the  external  oblique  muscle  and  fas- 
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cia  without  cutting  any  of  the  fibers.  The  edges 
of  the  latter  muscle  are  now  held  apart  with  re- 
tractors, and  this  exposes  the  internal 


•f 


FIG.  IIIA.  Showing  the  layers  of  tissueand  McBurney's  incision; 
a.  Skin;  b.  Subcutaneous  fat:  c.  Fascia  of  ext.  oblique  muscle; 
d.  Internal  oblique  muscle;  e.  Peritoneum  and  transversalis  fascia; 
f.  Silk  suture  applied  as  suggested  by  Robert  Morris. 

muscle  in  the  depth  of  the  wound,  with  its  fibers 
extending  at  right  angles  to  the  incision.  These 
are  now  separated,  care  being  taken  not  to  cut  any 
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of  the  fibers,  but  simply  to  separate  them.    In 
most  patients  this  exposes  the  transversalis  fascia, 


FIG.  IIIB.'".;  Showing  all  the  layers  of  tissue  in  McBurney's 
incision,  with  silkworm  gut  suture  in  place  but  not  tied,  and  the 
layer  of  peritoneum  and  transversalis  fascia  already  sutured. 

but  in  some  very  muscular  patients  fibers  of  the 
transversalis  muscle  may  be  seen  at  the  bottom 
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of  the  wound  extending  almost  directly  from  right 
to  left.  In  the  latter  case  it  is  well  to  make  an 
incision  down  through  this  muscle  and  fascia,  and 
the  underlying  peritoneum,  in  a  transverse  direc- 
tion, again  splitting  hut  not  cutting  the  muscle 
fibers.  In  the  other  case  it  is  just  as  well  to  pick 
up  the  transversalis  fascia  and  the  peritoneum  to- 
gether, and  to  cut  them  in  the  direction  of  the 
fibers  of  the  internal  oblique  muscle.  All  of  these 
layers  and  incisions  ar"e  shown  in  Fig.  III. 

If  the  wound  thus  made  does  not  seem  quite 
sufficient  McBurney  suggests  stretching  it  with 
two  fingers  or  with  a  pair  of  blunt  retractors. 

Wier  has  made  a  valuable  suggestion  which 
consists  in  making  a  slight  incision  across  the  fas- 
cia, covering  the  outer  edge  of  the  rectus  abdom- 
inis  muscle,  and  then  enlarging  the  wound  by 
stretching.  The  wound  can  thus  be  increased  to 
more  than  double  its  original  size  without  in  any 
way  impairing  or  disturbing  any  of  the  structures 
which  must  be  utilized  later  for  the  purpose  of 
closing  the  abdominal  wound  in  a  manner  that 
will  prevent  the  formation  of  a  ventral  hernia. 

Kobert  Morris  has  made  a  suggestion  which,  al- 
though it  seems  scarcely  of  enough  importance  to 
be  worth  trying,  is  really  of  very  great  practical 
assistance.  Instead  of  simply  making  the  incision 
through  the  transversalis  fascia  and  peritoneum, 
he  passes  a  silk  stitch  through  the  middle  of  each 
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edge  of  the  wound  made  in  these  tissues,  attaches 
a  pair  of  forceps  to  this  stitch  and  later  uses  these 
stitches  to  hring  this  layer  into  view  when  the 
wound  is  closed  (Fig.  III).  This  little  expedient 
really  aids  greatly  in  closing  an  ahdominal  wound 
if  the  incision  is  short. 

The  ahdomen  "being  opened  at  this  point  the  in- 
flamed appendix  usually  appears  in  the  wound.  If 
this  does  not  occur  it  should  be  sought  in  a  sys- 
tematic way,  because  this  will  very  greatly  reduce 
the  amount  of  manipulation  which  is  required, 
and  there  can  be  no  doubt  but  that  the  mortality 
after  operations  for  the  relief  of  acute  appendicitis 
depends  very  largely  upon  the  amount  of  manipu- 
lation, and  many  deaths  are  unquestionably  due 
to  unnecessary  manipulation  when  searching  for 
the  appendix  in  a  haphazard  manner. 

In  order  fo  find  the  appendix  one  should  always 
first  locate  the  cecum,  which  can  be  done  very 
easily,  as  the  latter  extends  along  the  right  abdom- 
inal wall  and  is  distinctly  marked  by  a  band  of 
longitudinal  muscle  fibers  extending  along  its  sur- 
face and  dividing  the  intestine  into  two  equal 
parts  (Fig.  IV).  Following  this  longitudinal  band 
downward  the  appendix  is  encountered,  or  it  may 
be  surrounded  by  omentum  or  intestines,  which 
are  adherent  to  it,  and  these  will  then  be  en- 
countered. As  soon  as  the  appendix  has  been  lo- 
cated it  is  well  to  lift  up  the  abdominal  walls  by 
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means  of ,  blunt  retractors  and  carefully  pack  the 
remaining  portion  of  the  abdominal  cavity  away 
from  the  area  which  may  be  infected,  using  asep- 
tic gauze  pads  moistened  in  warm  normal  salt  so- 


FIG.  IV.     Showing  longitudinal  band  on  cecum  and  appearance 
of  cecum  after  peritoneum  has  been  sutured. 

lution.  If  the  appendix  is  neither  adherent  nor 
perforated,  so  one  can  be  certain  that  all  of  the 
septic  material  is  still  in  the  appendix,  it  is  not 
necessary  to  pack  away  the  remaining  portion  of 
the  peritoneal  cavity.  The  appendix,  together 
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with  the  lower  end  of  the  cecum,  is  simply  lifted 

out  of  the  peritoneal  cavity,  surrounded  by  warm, 


FIG.  V.    Showing  method  of  clamping  appendix  and  mesentery 
and  placing  purse-string  suture. 

moist,  gauze  pads,  and  the  appendix  is  removed 
according  to  the  method  illustrated  in  Fig.  V. 
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The  mesentery  of  the  appendix  is  grasped  in  a  pair 
of  long-jawed  forceps  (Fig.  Va),  the  points  of 
which  extend  to  the  cecum;  then  the  attachment 
to  the  appendix  is  severed  (Fig.  Vb).  Then  a 
strong  pair  of  forceps  is  applied  to  the  cecal  end 
of  the  appendix  and  firmly  clamped  in  order  to 
thoroughly  crush  the  tissues,  and  act  after  the 
fashion  of  an  angiotribe  (Fig.  Vc).  The  mesen- 
tery of  the  appendix  is  then  ligated;  and  a  circular 
stitch  is  applied  one-eighth  of  an  inch  from  the 
hase  of  the  appendix  (Fig.  Vd),  as  suggested  by 
Dawbarn.  Another  hemostatic  forceps  is  now 
applied  to  the  appendix  a  quarter  of  an  inch  be- 
yond the  first  one  in  order  to  prevent  the  con- 
tents of  the  appendix  from  infecting  any  of  the 
tissues.  The  appendix  is  then  cut  away  with 
a  sharp  scalpel  directly  beyond  the  first  forceps. 
After  carefully  sponging  the  surface  of  these  for- 
ceps to  prevent  any  particles  which  may  have  es- 
caped from  the  lumen  of  the  appendix  from  caus- 
ing an  infection,  the  forceps  are  loosened  from  the 
stump  of  the  appendix,  and  this  is  inverted  into 
the  cecum  while  the  circular  stitch  is  being  tied 
(Fig.  VI).  A  few  supplementary  Lembert  stitches 
are  applied  over  the  depression  formed  by  tying 
the  circular  suture,  and  this  portion  of  the  opera- 
tion is  completed  (Fig.  IV).  The  cecum  is  now 
dropped  into  the  abdominal  cavity  and  the  ab- 
dominal wound  is  closed. 
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The  peritoneum  and  transversalis  fascia  are  now 
drawn  up,  as  shown  in  Fig.  Ilia,  and  united  by 
continuous  catgut  sutures.  The  parts  of  the  wound 


PiG.VI.    Showing  manner  of  burying  stump^of  appendix. 

through  the  internal  oblique  muscle  will  then  lie 
in  apposition,  and  all  that  will  he  required  to  se- 
cure a  strong  permanent  union  is  accomplished 
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by  applying  a  few  interrupted  catgut  sutures,  as 
shown  in  Fig.  VII.  In  order  to  overcome  the 
slight  depression  left  at  this  point,  it  is  well  to  su- 
ture the  delicate  fascia  covering  the  outer  surface 
of  the  internal  oblique  muscle  separately.  The  ex- 


FIG.  VII.  Showing  interrupted  sutures  uniting  internal  oblique 
muscle. 

ternal  oblique  muscle  and  fascia  are  then  sutured 
in  the  manner  shown  in  Fig.  VIII.  Then  the  skin 
is  closed  with  horse-hair  sutures,  either  inter- 
rupted or  continuous.  It  does  not  matter  what  su- 
ture material  is  used,  catgut,  kangaroo  tendon  or 


THE   SURGICAL  TREATMENT   OF   APPENDICITIS.          143 

silk  being  preferable,  however,  for  buried  sutures. 

In  chronic  appendicitis,  complicated  with  gall 

stones,  or  in  cases  in  which  the  presence  of  gall 


Pij£.   Vili.      Showing-  manner  of  suturing  fascia  _of   external 
oblique  muscle. 

stones  is  suspected,  it  is  preferable  to  make  the 
incision  through  the  right  rectus  abdominis 
muscle  about  three-quarters  of  an  inch  from  its 


144  APPENDICITIS. 

outer  border  at  a  point  opposite  the  umbilicus 
(Fig.  I).  Usually  an  incision  two  and  a  half  inches 
in  length  will  suffice.  If  gallstones  are  found,  the 
incision  can  readily  be  extended  upward,  and  if 
the  appendix  is  found  extensively  adherent  the  in- 
cision can  be  extended  downward.  In  all  other 
respects,  except  the  closure  of  the  wound,  the 
operation  will  be  identical  with  the  one  already 
described. 

CLOSUBE   OF   WOUND. 

The  wound  is  closed  by  inserting  a  row  of  silk- 
worm gut  stitches,  one  inch  apart,  beginning  a 
quarter  of  an  inch  from  the  margin  of  the  wound. 
The  needle  is  passed  through  the  skin  and  super- 
ficial fascia,  then  the  deep  fascia — composed  at 
this  point  of  the  aponeurosis  of  the  external 
oblique  muscle  and  the  outer  half  of  the  aponeu- 
rosis of  the  internal  oblique  muscle — is  drawn  for- 
ward so  that  the  needle  catches  three-quarters 
of  an  inch  of  this  structure;  then  an  equal  amount 
of  the  rectus  abdominis  muscle  is  caught  in  the 
stitch;  then  the  needle  is  passed  across  the  wound 
without  touching  the  peritoneum  and  carried  out- 
ward through  the  successive  layers  in  the  inverse 
order  taken  upon  the  opposite  side.  These  stitches 
are  left  untied  until  the  following  buried  catgut 
stitches  have  been  applied.  A  continuous  catgut 
suture  is  now  applied  to  the  edges  of  the  layer 
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composed  of  the  peritoneum  and  transversalis  fas- 
cia, which  at  this  point  is  united  with  the  inner 
layer  of  the  aponeurosis  of  the  internal  oblique  ab- 
dominal muscle.  It  is  well  to  pass  these  stitches 
over  the  silkworm  gut  sutures  in  order  to  prevent 
the  formation  of  dead  spaces  when  the  latter  are 
tied.  After  this  a  few  interrupted  catgut  sutures 
are  applied  to  bring  the  parts  of  the  rectus  muscle 
in  accurate  coaptation. 

Then  the  strong  fascia,  composed  of  the  apo- 
neurosis of  the  external  oblique  and  the  outer 
layer  of  the  internal  oblique  is  united  by  a  contin- 
uous catgut  suture;  and  over  all  of  this  the  deep 
silkworm  gut  sutures  are  tied  and  a  row  of  con- 
tinuous horse-hair  sutures  is  applied  for  the  pur- 
pose of  securing  an  accurate  coaptation  of  the 
skin.  It  is  important  to  remember  that  none  of 
these  stitches  should  be  tied  tightly  for  fear  of 
weakening  the  abdominal  wall  on  account  of  pres- 
sure necrosis,  which  is  very  likely  to  occur. 

In  case  an  infection  of  the  right  fallopian  tube 
or  ovary  is  suspected,  it  is  best  to  make  the  inci- 
sion through  the  right  rectus  abdominis  muscle  at 
a  point  half  way  between  the  pubis  and  the  um- 
bilicus (Figs.  I  and  II).  From  this  incision  the 
ovary  and  tube  can  be  examined,  and  if  necessary 
removed;  and,  in  fact,  the  uterus  and  the  left  tube 
can  be  treated  from  this  incision.  If,  however, 
it  is  desirable  to  examine  both  ovaries  and  tubes, 
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as  well  as  the  uterus,  it  is  best  to  make  the  median 
incision  (Figs.  I  and  II),  because  from  this  the 


FIG.  IX.  Showing  manner  of  inserting  deep  silkworm  gut 
sutures  in  closing  abdominal  incision. 

a.  Skin.  b.  Subcutaneous  fascia;  c.  Strong  fascia;  d.  Rectus 
abdominis  muscle;  e.  Transversalis  fascia  and  peritoneum. 

appendix  can  usually  be  removed  in  chronic  ap- 
pendicitis   without    difficulty.      The    abdominal 
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wound  in  this  incision,  as  well  as  in  the  previous 
one,  is  closed  in  the  manner  already  described  in 
connection  with  the  incision  through  the  upper 
portion  of  the  rectus  abdominis  muscle.  In  all 
of  these  incisions  the  wound  can  be  closed  satis- 
factorily by  the  use  of  only  one  row  of  silkworm 
gut  sutures  applied  as  shown  in  Fig.  IX,  with  the 
exception  that  they  pass  through  the  layer  com- 
posed of  the  peritoneum  and  transversalis  fascia 
also,  great  care  being  taken  to  prevent  this  from 
folding  in  between  the  other  layers  by  grasping 
only  a  very  narrow  portion  of  this  layer.  If  a 
surgeon  is  in  the  habit  of  drawing  his  stitches 
very  tightly,  I  am  inclined  to  believe  that  this 
method  of  closure  is  more  satisfactory  than  the 
method  described  before;  but  if  the  catgut  em- 
ployed is  reliable  and  the  wound  is  clean  a  ventral 
hernia  practically  never  occurs  if  the  abdominal 
wound  is  closed  by  the  use  of  deep  silkworm  gut 
sutures,  and  the  various  layers  are  sutured  sep- 
arately with  catgut,  as  described  before.  Figs.  IX, 
X  and  XI  illustrate  the  method  of  closing  the  ab- 
dominal wound  in  the  median  line,  but  the  same 
method  applies  if  the  incision  is  through  the  rec- 
tus abdominis  muscle. 

The  wound  is  dressed  with  sterilized  gauze  and 
cotton;  a  narrow  piece  of  soft  gauze  is  placed  over 
the  wound  and  the  abdominal  walls  are  supported 
by  the  application  of  broad  bands  of  rubber  ad- 
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hesive  plaster.     We  have  found  that  the  scar  is 
much  more  delicate  if  the  strips  of  adhesive  plas- 


FlG.  X.    Sp  owing  deep  silkworm  gut  stitches,  peritoneal  catgut 
stitches,  unit  ng  rectus  abdominis  muscle  in  place. 

ter  used  are  at  least  two  inches  in  width  than  if 
they  are  narrower,  undoubtedly  because  the  ten- 
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sion  upon  the  healing  tissue  is  thus  very  greatly 
decreased. 

In  case  the  appendix  and  the  surrounding  struc- 


FIG.  XI.    Showing   Continuous  catgut  sutures  uniting  strong 
fascia— aponeurosis  of  external  and  internal  oblique. 

tures — the  omentum,  the  cecum,  the  ileum,  the 
parietal  peritoneum,  and,  possibly,  the  right  ovary 
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and  tube,  uterus  and  bladder — are  extensively  ad- 
herent, especially  if  there  still  exists  a  certain 
amount  of  suppuration,  the  operation  must  be 
planned  in  a  different  manner,  although  the  same 
general  principles  must  be  employed.  It  is  still 
necessary  to  limit  the  amount  of  manipulation  to 
the  smallest  possible  extent;  to  perform  the  opera- 
tion with  as  little  disturbance  to  the  surrounding 
structures  as  possible,  and  it  is  also  necessary  to 
prevent  the  existing  pus  from  invading  the  non- 
infected  tissues.  In  order  to  accomplish  all  of 
these  objects  it  is  usually  best  to  secure  from  the 
first  an  abdominal  wound  sufficiently  large  to  per- 
mit quite  free  manipulations.  This  can  be  secured 
through  the  McBurney  incision  (Figs.  I  and  II)  by 
cutting  the  fascia  covering  the  outer  edge  of  the 
rectus  abdominis  muscle  transversely,  and  permit- 
ting the  inner  portion  of  the  wound  in  the  in- 
ternal oblique  muscle  to  separate,  a  method  ad- 
vised by  Dr.  Robert  Wier. 

If  one  anticipates  difficulties  of  this  character, 
however,  I  believe  the  incision  through  the  right 
rectus  abdominis  muscle  is  to  be  preferred,  be- 
cause this  can  be  lengthened  to  any  desirable  ex- 
tent without  necessitating  pulling  and  tearing 
upon  the  tissues.  An  incision  two  and  a  half 
inches  long  is  usually  sufficient  to  begin  with; 
through  this  one  can  determine  the  conditions 
present.  The  location  and  size  of  the  appendix 
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can  be  determined  as  well  as  the  extent  of  the  ad- 
hesions and  the  degree  of  inflammation  which 
still  exist. 

If  the  cecum  and  appendix  can  be  brought  out 
of  the  abdominal  wound  without  fear  of  rupturing 
an  abscess,  the  operation  can  be  completed  after 
the  manner  already  described.  If,  however,  there 
is  any  doubt,  or  if  it  seems  likely  that  an  abscess 
will  be  opened  during  the  removal  of  the  appen- 
dix, it  is  best  to  enlarge  the  incision  sufficiently 
to  bring  the  entire  intra-abdominal  field  of  opera- 
tion under  control.  Then  a  piece  of  moist,  steril- 
ized gauze  is  placed  over  the  cecum  and  appendix 
so  that  these  parts  are  not  likely  to  be  disturbed, 
while  the  other  portions  of  the  abdominal  cavity 
are  banked  off  by  means  of  large,  moist,  sterilized 
gauze  tampons,  the  abdominal  walls  being  at  the 
same  time  lifted  up  with  blunt  retractors.  This 
can  be  accomplished  without  crushing  or  roughen- 
ing the  delicate  serous  surface  covering  the  intes- 
tines. It  is  important  that  this  be  borne  in  mind 
because  an  injury  to  these  surfaces  is  likely  to 
favor  infection  to  a  great  extent. 

If  the  appendix  cannot  be  located  at  once  it  is 
best  to  follow  the  longitudinal  band  on  the  sur- 
face of  the  ascending  colon  downward  over  the 
cecum;  when  the  point  is  reached  at  which  the 
ileum  passes  into  the  cecum  the  surgeon  can  be 
confident  that  the  appendix  is  not  far  away.  It 
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may  extend  upward  behind  the  cecum,  or  it  may 
be  curled  up  on  the  lower  end  of  the  cecum  (Fig. 
XII),  or  it  may  extend  inward  and  may  be  adher- 
ent between  a  number  of  loops  of  small  intes- 
tines; or  it  may  extend  downward  and  be  adher- 


FIG.  XII.     Showing  the  appendix  curled  up  on  the  lower  end  of 
cecum  and  held  in  place  by  adhesions. 

ent  to  the  right  tube  and  ovary,  or  to  the  bladder 
or  uterus,  or  the  sigmoid  flexure;  or  it  may  be  en- 
tirely surrounded  by  the  lower  end  of  the  omen- 
turn,  which  may  hold  it  as  though  it  were  clasped 
in  a  closed  hand.  Wherever  it  may  be  it  is  certain 
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that  it  will  be  found  at  the  end  of  the  longitudinal 
band  extending  down  over  the  ceeum. 

It  is  well  to  be  prepared  to  encounter  pus  at 
any  time  after  beginning  the  search  for  the  ap- 
pendix; consequently,  it  is  best  to  have  the  imme- 
diate field  of  operation  banked  away  by  a  further 
tampon  of  moist,  sterilized  gauze,  and  to  have  in 
readiness  several  other  tampons  with  which  it  is 
possible  to  absorb  pus  as  soon  as  it  may  appear. 
In  this  manner  an  abscess  surrounding  a  perfor- 
ated or  gangrenous  appendix  may  be  evacuated 
without  permitting  the  pus  to  touch  any  unin- 
fected  tissue,  and  one  can  virtually  perform  an 
aseptic  operation  in  a  case  of  suppurating  appen- 
dicitis. 

With  increasing  experience  one  is  enabled  to 
follow  the  appendix  with  the  finger  by  the  sense 
of  touch,  and  separate  it  from  the  surrounding 
structures  without  any  danger  of  injuring  them. 

After  the  appendix  has  been  shelled  out  of  its 
adhesions,  the  cavity  in  which  it  was  contained 
usually  bleeds  quite  freely,  but  the  bleeding  will 
cease  spontaneously  if  a  warm,  moist,  aseptic 
gauze  tampon  is  packed  into  the  cavity  thus 
formed  and  left  in  place  until  the  remaining  steps 
of  the  operation  have  been  completed.  The  ap- 
pendix is  now  removed  as  in  the  previous  case 
and  the  stump  buried  as  before.  It  is,  however, 
necessary  to  cover,  all  the  abraded  surfaces  with 
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peritoneum  by  means  of  fine  catgut  or  silk  su- 
tures. If  there  has  been  no  escape  of  pus  the 
tampons  are  removed  and  the  abdominal  wound 
closed  as  before,  but  if  pus  was  found  it  is  usually 
best  to  insert  drainage. 

As  a  general  thing  it  is  better  to  make  a  second 
incision  about  one  and  a  half  inches  above  and  to 
the  inner  side  of  the  anterior  superior  spine  of  the 
ilium,  less  than  an  inch  in  length,  being  careful 
not  to  cut  any  of  the  muscle  fibers,  but  to  separate 
them  after  the  method  advised  by  McBurney,  and 
to  introduce  through  this  opening  a  glass  drain- 
age tube  a  quarter  of  an  inch  in  thickness,  covered 
by  two  to  four  layers  of  iodoform  gauze,  long 
enough  to  extend  to  the  bottom  of  the  cavity  from 
which  the  appendix  has  been  removed.  The  ab- 
dominal wound  is  then  closed  in  the  manner  al- 
ready described.  Tbe  glass  drain  is  removed  about 
the  second  day,  and  the  gauze  two  days  later.  If 
there  is  purulent  discharge  through  the  drainage 
opening  it  is  well  to  insert  a  small  rubber  drain 
after  removing  the  gauze.  If  the  method  of  ex- 
clusive rectal  alimentation  has  been  carried  out 
through  the  acute  attack,  the  bacteria  contained 
in  the  abscess  have  usually  been  so  much  weak- 
ened that  there  is  very  little  suppuration,  and  in 
such  cases  drainage  appears  to  be  quite  superflu- 
ous. After  the  drainage  is  withdrawn  the  open- 
ing closes  rapidly  and  permanently  on  account  of 
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the  arrangement  of  the  muscle  fibers,  so  that  the 
drainage  is  at  least  a  harmless  pafpimfr^  even  in 


Fig.  XIII.    Showing  incision  through  fibres  of  internal  oblique 
muscle  in  order  to  gain  space. 

cases  in  which  no  danger  might  have  come  to  the 
patient  without  it. 

In  case  one  has  opened  the  abdominal  cavity  by 
means  of  McBurney's  incision  (Fig.  I),  and  finds 
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that  there  is  not  a  sufficient  amount  of  space  to  ex- 
pose all  of  the  tissues  involved,  even  after  the 
outer  sheath  of  the  right  rectus  abdominis  muscle 
has  been  opened  according  to  the  suggestion  of 
Wier,  it  is  occasionally  necessary  to  make  a  trans- 
verse incision  through  the  internal  oblique  ab- 
dominal muscle,  transversalis  fascia  and  perito- 
neum, as  shown  in  Fig.  XIII.  Any  desirable 
amount  of  space  can  be  obtained  in  this  manner 
and  the  wound  thus  formed  can  readily  be  closed 
by  first  suturing  the  peritoneum  and  the  transver- 
salis fascia,  as  shown  in  Fig.  XIV;  then  the  trans- 
verse incision  in  the  internal  oblique-  abdominal 
muscle,  as  shown  in  Fig.  XV;  then  closing  the 
wound  as  though  this  incision  had  not  been  made. 
Of  course,  the  same  precautions  are  necessary  to 
prevent  the  occurrence  of  infection  in  operating 
for  the  relief  of  appendicitis  as  in  other  opera- 
tions, and  it  is  a  good  rule  to  limit  the  number  of 
hands  which  come  in  contact  with  the  tissues  as 
much  as  possible.  In  operations  performed  in 
well-regulated  hospitals  it  is  a  comparatively  easy 
matter  to  have  all  persons  connected  with  the 
operation  equally  well  trained  as  regards  aseptic 
and  antiseptic  precautions,  but  if  one  is  com- 
pelled to  operate  in  a  private  residence  with  the 
aid  of  untrained  assistants,  the  conditions  are  en- 
tirely different,  and  it  is  often  necessary  to  make  a 
less  thorough  operation  in  order  not  to  run  the 
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risk  of  losing  the  patient  from  septic  infection.    It 
is  often  best,  under  these  conditions,  simply  to 


Fiv.  XIV.    Showing  closure  of  wound  in  transversalis   fascia 
and  peritoneum  by  continuous  suture. 

drain  the  abscess  surrounding  the  appendix  by 
making  an  incision  from  one  to  two  inches  in 
length  over  the  most  prominent  point,  taking  the 
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precaution  to  separate  the  muscle  fibers    rather 
than  cut  the  muscle  transversely,  and  simply  in- 


FIG.   XV.     Showing    closure  of  wound  in  internal   oblique 
muscle  with  interrupted,  suture. 

serting  one  or  two  glass  drainage  tubes  surrounded 
by  a  few  layers  of  gauze,  and  applying  over  this  a 
warm,  moist,  antiseptic  dressing  which  will  favor 
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the  drainage  of  the  cavity.  Of  course,  after  re- 
covering from  the  acute  attack  such  cases  are 
liable  to  suffer  from  further  disturbances.  The 
extensive  adhesions  which  are  likely  to  form  will 
interfere  with  the  normal  passage  of  gas  and 
liquids  through  the  alimentary  canal,  and  will 
thus  give  rise  to  digestive  disturbances.  Chronic 
constipation  is  likely  to  result.  The  patient  will 
probably  suffer  from  gaseous  distension  of  the  in- 
testines, and  a  recurrence  of  the  acute  attack  is 
liable  to  occur  at  any  time.  At  the  point  of  drain- 
age a  ventral  hernia  is  likely  to  appear;  conse- 
quently, even  this  slight  operation  may  be  fol- 
lowed  by  very  unsatisfactory  results.  In  choosing 
between  this  form  of  treatment  and  the  treatment 
by  exclusive  rectal  alimentation,  I  am  certain  that 
the  latter  method  has  a  much  smaller  mortality 
and  leaves  the  patient  in  a  better  condition  when 
the  attack  is  ended,  and,  as  a  rule,  the  recovery  is 
more  speedy  than  with  the,  simple  incision  and 
drainage. 
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CHAPTER  IX. 

AFTER-TREATMENT. 

If  the  appendix  has  been  removed  before  any 
of  the  septic  material  has  invaded  any  tissues  be- 
yond the  tissues  of  the  appendix,  at  the  beginning 
of  an  attack,  or,  if  it  has  been  removed  during  the 
interval  between  attacks,  or,  after  an  attack  has 
•»  entirely  subsided,  so  that  drainage  was  not  em- 
ployed, then  the  after  treatment  is  extremely  sim- 
ple. Neither  food  nor  cathartics  are  given  by 
mouth  for  from  three  to  seven  days,  according  to 
the  condition  of  the  patient.  He  receives  an 
ounce  of  one  of  the  various  reliable  predigested 
foods,  diluted  with  three  ounces  of  normal  salt 
solution,  as  an  enema  every  four  hours.  Hot 
water  in  small  sips  is  given  by  mouth  at  frequent 
intervals.  If  the  patient  is  nauseated  his  pharynx 
is  sprayed  with  a  four  per  cent  solution  of  cocain, 
and  gastric  lavage  is  employed,  hot  normal  salt 
solution  being  used  for  this  purpose.  It  is  best 
to  wait  about  four  minutes  after  applying  the 
cocain  before  inserting  the  stomach  tube,  in  order 
to  obtain  fair  anesthesia.  A  considerable  amount 
of  bile  and  mucus  is  occasionally  found  in  the 
stomach,  and  its  removal  is  immediately  followed 
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by  great  comfort  to  the  patient  and  a  cessation  of 
nausea  and  vomiting.  It  is  but  very  seldom  that 
these  patients  suffer  sufficiently  to  require  nar- 
cotics, but  in  case  of  necessity  morphin  in  moder- 
ate doses  can  be  given  with  perfect  safety  so  long 
as  no  food  is  given  by  mouth. 

The  after  treatment  in  these  cases  is  in  no  way 
different  from  that  employed  in  cases  of  abdominal 
section  performed  for  any  other  pathological  con- 
dition. As  a  general  rule  I  believe  that  the  less 
one  meddles  with  these  cases  the  more  smoothly 
does  their  convalescence  progress. 

After  five  or  six  days  a  mild  saline  laxative  or 
an  ounce  of  castor  oil  may  be  given,  if  it  seems 
indicated. 

Two  days  after  the  operation  or  later,  if  the 
patient's  digestion  seems  to  be  upset,  small  quan- 
tities of  liquid  nourishment  are  given  every  three 
hours.  Usually  it  is  well  to  begin  with  a  placebo 
in  the  form  of  one  of  the  commercial  beef  ex- 
tracts. Later  on  this  may  be  changed  to  broths, 
gruels,  strained  soups,  milk  and  lime  water  or  to 
one  of  the  many  excellent  concentrated  foods 
found  in  the  market.  I  do  not  usually  give  solid 
food  until  two  weeks  after  the  operation.  The 
stitches  are  removed  from  the  tenth  to  the  fif- 
teenth day  and  then  a  broad  adhesive  plaster  is 
applied  to  support  the  wound. 

If  McBurney's  incision  has  been  employed  in 
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any  case,  it  is  perfectly  safe  for  the  patient  to 
leave  the  bed  after  two  weeks.  But  if  the  incision 
was  made  through  the  rectus  abdominis  muscle  or 
through  the  linea  alba,  it  seems  wise  to  confine  the 
patient  to  his  bed  for  one  week  longer. 

In  case  the  wound  has  been  drained,  a  fresh 
moist  dressing  is  applied  once  a  day  to  favor  drain- 
age. Any  mild  antiseptic  solution  may  be  used; 
I  have  found  a  saturated  solution  of  boric  acid 
very  satisfactory.  As  soon  as  the  amount  of  dis- 
charge becomes  greatly  reduced  the  drainage  tube 
with  its  surrounding  iodoform  gauze  may  be  re- 
moved and  a  small  rubber  tube  substituted.  If 
the  wound  has  been  left  wide  open,  some  of  the 
secondary  stitches  may  be  tied  at  this  time,  which 
has  a  tendency  to  reduce  the  likelihood  of  the 
formation  of  a  ventral  hernia. 

No  definite  time  can  be  given  for  the  removal 
of  the  drainage  because  this  depends  upon  the 
conditions  present  in  each  individual  case;  but 
as  a  general  rule,  it  may  be  stated  that  the  sooner 
the  drainage  is  removed  the  less  danger  will  there 
be  of  the  formation  of  a  ventral  hernia. 

In  this  class  of  cases  it  is  well  to  continue  the 
exclusive  rectal  alimentation  longer  than  in  the 
clean  cases  because  there  is  much  greater  oppor- 
tunity of  harm  coming  from  the  peristalsis  which 
must  ensue  upon  the  administration  of  food  by 
mouth. 
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In  case  of  fecal  fistula,  it  is  best  to  continue  the 
exclusive  rectal  feeding  for  a  sufficient  time  to 
permit  the  fistula  to  close,  which  usually  occurs 
within  two  weeks  if  the  appendix  has  been  re- 
moved, but  if  this  has  not  been  done  a  secondary 
operation  will  frequently  be  required,  because  in 
these  cases  the  opening  is  usually  in  the  appendix. 
The  mucous  lining  of  this  organ  shows  a  tendency 
to  become  everted  on  account  of  its  strong  layer 
of  circular  muscle  fibers.  In  this  manner  the 
opposing  surfaces  in  the  fistula  are  covered  with 
mucous  membrane  which  prevents  union. 

The  cases  in  which  the  appendix  cannot  be  re- 
moved when  the  appendiceal  abscess  is  opened  and 
drained  become  less  and  less  numerous  as  the  sur- 
geon's experience  and  skill  increase.  These  cases 
frequently  acquire  ventral  herniae  within  the  first 
year  after  the  operation.  In  order  to  prevent  the 
formation  of  troublesome  ventral  herniae  in  these 
cases,  it  is  well  to  apply  the  gauze  employed  in 
drainage  so  that  the  cecum  becomes  adherent 
throughout  to  the  wound.  If  this  is  done  a  weak 
point  in  the  abdominal  wall  will  give  rise  to  very 
little  discomfort.  It  is  only  when  the  small  in- 
testines become  engaged  in  a  ventral  hernia  that 
the  latter  becomes  troublesome. 

Not  a  few  of  these  cases  have  a  recurrence  of 
appendicitis  in  the  same  time.  The  latter  con- 
dition can,  however,  usually  be  prevented  if  the 
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patient's  diet  is  carefully  selected.  The  food 
should  be  easily  digestible,  plain  and  nourishing. 
The  patient  should  be  especially  cautioned  never 
to  eat  heartily  of  solid  food  when  tired.  He  should 
never  eat  quite  enough. 

He  should  never  suffer  from  constipation.  I 
have  observed  many  of  these  patients  who  could 
protect  themselves  absolutely  against  a  recurrence 
by  observing  these  simple  precautions,  but  who 
could  bring  about  a  recurrence  with  great  regu- 
larity by  neglecting  them. 

It  is  usually  best  to  advise  an  operation  for  the 
relief  of  a  ventral  hernia  in  these  cases  because 
the  diseased  appendix  can  be  removed  safely  at 
the  same  time,  thus  preventing  the  possibility  of 
a  recurrence  of  appendicitis. 

OPEBATION  FOR   THE   BELIEF   OF  HESNTA  FOLLOW- 
ING  APPENDICITIS    OPERATIONS. 

The  herniae  in  these  cases  result  from  the 
stretching  of  scar-tissue  developed  between  the 
edges  of  the  anatomical  structures  which  have 
been  divided,  because  primary  union  has  been 
prevented  by  the  presence  of  the  drainage,  or  on 
account  of  infection  or  because  the  various  layers 
were  not  originally  united  with  sufficient  accuracy. 

The  operation  for  the  relief  of  this  condition 
must  consequently  consist  in  the  removal  of  this 
cicatricial  tissue  in  order  to  expose  all  of  the  ana- 
tomical layers,  securing  a  condition  very  similar 
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to  that  present  at  the  time  the  wound  was  first 
made,  as  illustrated  above.  Then  the  wound  is 
closed  precisely  after  the  manner  described  in  con- 
nection with  the  operations  in  which  drainage  is 
not  required.  It  is  remarkable  how  easily  these 
layers  can  be  dissected  out  even  after  a  hernia  has 
existed  for  a  number  of  years. 

Experience  has  shown  that  when  this  operation 
has  been  performed  carefully  and  aseptically  the 
results  are  practically  always  permanent. 

The  location  of  the  original  incision  in  any 
given  case  will  determine  the  character  of  the 
operation  for  hernia  following  an  appendicitis 
operation. 

If  in  the  original  operation  all  the  muscle  fibers 
were  split  longitudinally  there  may  be  a  consider- 
able amount  of  separation,  but  there  can  be  no- 
real  retraction  of  the  edges.  It  is  quite  different 
when  the  muscle  fibers  have  been  cut  transversely. 
The  former  condition  is  true  in  all  cases  in  which 
the  incision  has  been  made  through  the  linea  alba 
or  through  the  edge  of  the  rectus  abdominis  mus- 
cle or  by  splitting  the  fibers  of  both  the  internal 
and  external  oblique  according  to  the  incision 
advised  by  McBurney. 

In  case  a  hernia  follows  any  one  of  these  incis- 
ions it  is  extremely  easy  to  find  the  edges  of  these 
muscles  even  if  they  are  widely  separated  and  then 
to  apply  the  stitches  as  shown  in  Figs.  VII  to  XL 
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If,  however,  one  or  more  of  the  abdominal  mus- 
cles have  been  cut  transversely,  the  ends  may  have 
retracted  a  great  distance  and  it  may  require  a 
tedious  and  careful  dissection,  and  after  this  has 
been  completed  it  is  often  difficult  to  obtain  a 
satisfactory  union  between  the  severed  ends. 

Fortunately  most  surgeons  who  undertake  these 
operations  at  the  present  time  are  careful  to  avoid 
cutting  any  of  the  abdominal  muscles  transversely. 
It  seems  that  the  incisions  indicated  in  Figs.  I 
and  II  are  so  satisfactory  and  provide  for  every 
possible  necessity  so  completely  that  they  should 
be  generally  practised,  and  this  will  not  only  to  a 
great  extent  eliminate  ventral  hernia  but  will  also 
facilitate  their  closure  should  they  occasionally 
occur  notwithstanding  this  precaution. 
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CHAPTER  X. 

COMPLICATIONS  OF  APPENDICITIS. 

As  our  experience  increases  in  the  surgical  treat- 
ment of  appendicitis  especially,  it  becomes  clear 
that  many  complications  which  at  first  seemed 
to  be  very  rare,  are  really  quite  common,  but  that 
these  were  either  overlooked  formerly,  or  that  they 
were  recognized  while  the  appendicitis  was  over- 
looked. This  latter  condition  is  true  especially  of 
the  most  common  complication  of  appendicitis — 
the  involvement  of  the  pelvic  organs  of  the  female. 

Until  very  recently  almost  all  authors  have 
agreed  that  appendicitis  is  more  common  in  the 
male  than  in  the  female,  but  it  seems  clear  that 
this  opinion  is  based  upon  the  fact  that  until  very 
recently  a  large  proportion  of  the  cases  of  appendi- 
citis in  the  female  were  diagnosed  as  salpingitis. 

In  many  of  these  cases,  two  conditions  have 
tended  especially  to  confirm  this  error.  During 
an  attack  of  perforative  or  gangrenous  appendi- 
citis with  quite  extensive  peritonitis  the  ovaries 
and  tubes  may  become  infected  secondarily.  The 
fimbriated  extremities  of  the  tubes  may  become 
adherent  to  the  ovaries  or  to  each  other  or  to  the 
floor  of  the  pelvis,  or  the  lumen  of  the  Fallopian 
tube  may  become  partly  or  wholly  obstructed 
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either  by  destruction  of  a  part  of  the  mucous 
membrane  lining  it  or  by  an  acute  flexion  due  to 
external  adhesions ;  consequently  when  an  abdomi- 
nal section  is  performed  these  pathological  condi- 
tions will  be  found  and  attributed  frequently  to 
an  ascending  infection  from  the  uterine  cavity, 
and  the  true  source  of  infection  in  the  appendix 
having  subsided,  the  pathological  changes  which 
still  remain  in  the  latter  organ  are  overlooked. 

For  a  number  of  years  I  have  examined  the 
appendix  in  all  patients  suffering  from  an  inflam- 
mation of  the  ovaries  and  tubes  or  from  adhesions 
of  the  latter  due  to  a  severe  inflammation  which 
had  already  subsided,  and  in  a  considerable  pro- 
portion of  these  cases  I  have  found  unmistakable 
evidences  of  the  fact  that  at  some  previous  time 
the  patient  had  suffered  from  perforative  or  gan- 
grenous appendicitis.  In  my  experience,  approxi- 
mately 30  per  cent  of  all  cases  of  perforative  or 
gangrenous  appendicitis  in  the  female  have  a 
secondary  involvement  of  the  right  ovary  and 
tube. 

Many  of  these  cases  have  a  slight  attack  of  re- 
current appendicitis  during  each  menstrual  period. 
The  congestion  accompanying  menstruation  seems 
to  suffice  to  bring  about  a  recurrence  of  varying 
severity.  This  fact  has  been  the  cause  of  many 
mistakes  in  diagnosis,  because  it  seemed  to  refer 
the  disease  to  the  pelvic  organs. 
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Most  of  these  cases  give  the  history  of  having 
had  a  peritonitis  at  some  time  more  or  less  remote, 
frequently  during  childhood,  and  after  this  time 
there  has  constantly  been  some  trouble  in  the  right 
iliac  region  which  has  usually  been  exaggerated 
during  the  menstrual  period.  A  right  sided  dys- 
menorrhea  should  always  direct  suspicion  toward 
the  vermiform  appendix. 

Sterility. — Many  of  these  patients,  especially 
those  who  experienced  a  perf  orative  or  gangrenous 
appendicitis  in  childhood  with  an  extensive  peri- 
tonitis severely  involving  the  pelvic  organs,  never 
recover  sufficiently  from  the  adhesions  formed  at 
this  time  to  transmit  the  ovum  to  the  uterus  and 
consequently  the  patient  remains  permanently 
sterile.  It  seems  as  though  this  fact  should  have 
some  influence  in  determining  the  treatment  of 
acute  appendicitis  in  the  female. 

Ovarian  Cysts. — In  a  considerable  proportion  of 
patients  suffering  from  ovarian  cysts  there  has 
been,  usually  at  some  remote  time,  a  perforative 
or  gangrenous  appendicitis,  as  is  shown  by  the 
systematic  examination  of  the  appendix  in  these 
cases.  It  is  possible  that  this  is  simply  a  coinci- 
dence, but  it  is  also  possible  if  not  probable  that 
the  connective  tissue  formed  upon  the  serous  cover- 
ing of  the  ovary  resulting  from  its  infection  during 
the  attack  of  appendicitis  mav  have  given  rise  to 
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the  closure  of  the  Graafian  follicles  and  their  dis- 
tention  with  fluid,  forming  the  ovarian  cyst. 

Gall  Stones. — For  several  years  I  have  system- 
atically examined  the  appendix  in  all  cases  upon 
which  I  have  operated  for  the  relief  of  gall  stones, 
and  have  found  that  35  per  cent  of  these  have 
suffered  also  from  appendicitis. 

This  again  may  be  a  coincidence,  or  the  same 
infection  from  the  alimentary  canal  which  pri- 
marily caused  the  appendicitis  may  have  caused 
the  cholecystitis,  which  produced  the  gall  stones; 
or  it  is  possible  that  the  infection  was  primarily 
located  in  the  appendix  and  that  from  this  depot 
of  infection  the  micro-organisms  were  carried  to 
the  gall  bladder  and  there  gave  rise  to  the  con- 
ditions necessary  for  the  development  of  gall 
stones. 

The  fact  that  the  two  conditions  occur  so  fre- 
quently in  the  same  patient  has  a  practical  bearing. 
In  case  both  conditions  are  present  and  only  one 
of  these  is  relieved  by  the  operation,  the  patient 
will  still  continue  to  suffer. 

It  is  consequently  best  in  cases  in  which  the 
history  or  the  physical  examination  points  to  both 
of  these  conditions  to  make  the  incision  at  the 
time  of  the  operation  in  a  position  which  will  per- 
mit the  examination  and  treatment  of  both  of  these 
organs.  Fig.  1  indicates  the  location  of  this  in- 
cision. 
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Strangulated  Hernia. — A  considerable  number 
of  cases  of  acute  appendicitis  complicating  stran- 
gulated hernia  have  been  reported.  I  have  encoun- 
tered gangrenous  appendices,  both  in  strangu- 
lated femoral  and  inguinal  herniae  and  in  one  case 
of  irreducible  umbilical  hernia. 

I  have  also  operated  upon  one  case  of  inguinal 
hernia  which  was  complicated  with  suppurative 
epididymitis  and  orchitis,  together  with  an  acute 
suppurative  appendicitis  in  a  case  of  cryptorchism. 

In  this  case  the  cecum  was  so  low  that  by  length- 
ening the  herniotomy  incision  upwards  by  dilata- 
tion it  was  possible  to  remove  the  appendix  through 
this  opening.  An  orchidectomy  was  performed, 
the  wound  was  drained  and  tamponed  with  iodo- 
form  gauze  for  a  week,  then  it  was  sutured  sec- 
ondarily. The  result  was  perfect. 

Typhoid  Fever. — In  cities  where  typhoid  fever 
is  endemic,  it  is  not  a  very  uncommon  occurrence 
to  find  difficulty  in  making  a  differential  diag- 
nosis between  typhoid  fever  and  a  mild  attack  of 
appendicitis  or  between  the  presence  of  a  perfora- 
tive  appendicitis  and  a  perforative  typhoid  ulcer. 

In  four  instances  I  have  observed  patients 
suffering  from  plainly  marked  attacks  of  acute 
appendicitis  in  which  a  typical  attack  of  typhoid 
fever  followed  immediately.  In  each  of  these 
cases  the  patient  had  consumed  great  quantities 
of  infected  water  during  the  beginning  of  his  sick- 
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ness.  The  fever  accompanying  the  appendicitis 
caused  severe  thirst  and  the  great  quantity  of 
water  containing  typhoid  bacilli  consumed  during 
the  time  had  brought  about  the  typhoid  infection. 

I  have,  of  course,  seen  many  cases  of  simple 
appendicitis  which  had  been  diagnosed  typhoid 
fever  and  vice  versa,  but  the  cases  referred  to 
above  did  not  belong  to  this  class. 

Since  the  introduction  of  the  Widal  test  it  is, 
of  course,  much  easier  in  difficult  cases  to  make  a 
positive  differential  diagnosis.  In  locations,  espe- 
cially in  great  cities,  in  which  a  large  proportion 
of  the  population  regularly  drinks  unsterilized 
water  infected  with  typhoid  bacilli,  it  is  wise  to 
bear  in  mind  the  fact  that  typhoid  fever  and  ap- 
pendicitis may  occur  at  the  same  time  in  the  same 
patient.  Of  course,  the  same  thing  might  happen 
by  accident  with  almost  all  of  the  other  intra- 
abdominal  conditions. 

I  have  personally  encountered  a  renal  calculus, 
an  extra-uterine  pregnancy,  a  gastric  ulcer  as  well 
as  all  the  varieties  of  tumors  occurring  in  the 
uterus  and  adnexa  in  connection  with  acute  appen- 
dicitis. It  is  likely  that  in  each  case  the  fact  was 
due  simply  to  a  coincidence  and  that  no  causal  re- 
lation existed  between  the  two  conditions. 

Floating  Kidney. — The  presence  of  an  abnormal 
mobility  of  the  right  kidney,  either  with  or  without 
general  enteroptosis  is  not  at  all  uncommonly 
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found  in  connection  with  chronic  recurrent  appen- 
dicitis. It  is  possible  that  the  increased  intra- 
abdominal  pressure  which  has  to  be  employed  in 
these  cases  to  overcome  the  obstruction  to  the  pas- 
sage of  gas  and  feces  through  the  ileocecal  valve 
may  be  responsible  for  the  mobility  of  the  kidney, 
or  it  may  simply  be  a  coincidence. 

In  many  of  these  cases  there  are  extensive  ad- 
hesions which  interfere  seriously  with  the  fecal 
circulation  causing  the  intestines  and  the  stomach 
to  be  constantly  distended  with  gas,  and  this  may 
help  to  account  for  the  mobility  of  the  kidney. 

Thrombophlebitis. — Occasionally  in  cases  of  ap- 
pendicitis which  have  not  been  operated,  and  more 
frequently  following  operation  there  is  a  throm- 
bophlebitis of  the  external  iliac  vein.  Ordinarily 
the  condition  does  not  interfere  with  the  recovery 
materially.  The  same  precautions  should,  how- 
ever, be  employed  as  in  a  thrombophlebitis  from 
any  other  cause.  If  a  small  portion  of  the  throm- 
bus is  displaced,  it  is  likely  to  cause  serious  trouble 
and  may  give  rise  to  thrombosis  of  the  pulmonary 
artery,  causing  sudden  death. 

Metastatic  Infection. — Occasionally  acute  ap- 
pendicitis is  followed  by  metastatic  infection.  This 
may  occur  in  any  part  of  the  body.  I  have  myself 
encountered  it  in  the  gall  bladder,  the  liver,  the 
pleural  c&vitj,  the  parotid  gland,  the  meninges, 
the  endocardium  and  in  several  joints. 
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These  conditions  must  be  met  precisely  as 
though  the  primary  infection  had  been  in  any 
other  part  of  the  body. 

This  small  monograph  is  based  upon  an  ex- 
perience of  over  one  thousand  cases  of  appendicitis 
upon  which  I  have  operated  myself  besides  a  large 
number  of  cases,  which  I  have  treated  through  the 
acute  attack  without  operation  either  in  person  or 
in  consultation  with  colleagues,  and  upon  the  care- 
ful study  of  the  literature  which  is  so  voluminous 
that  this  addition  seems  quite  superfluous. 

In  conclusion  I  will  say  that  the  most  important 
lesson  my  experience  has  taught  me  is  the  fact  that 
more  harm  is  done  to  the  patient  suffering  from 
acute  appendicitis  by  the  administration  of  any 
kind  of  nourishment  or  cathartics  by  mouth  than 
in  any  other  way,  and  that  more  lives  can  l>e  saved 
by  prohibiting  this  and  by  removing  any  food 
which  may  be  in  the  stomach  at  the  beginning  of 
the  attack  by  gastric  lavage  than  by  all  the  other 
methods  of  medical  and  surgical  treatment  com- 
bined. 
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THIS  GREA'T 
WORK  comprises 
in  one  attractive 
volume 

Twelve 

Complete 

Directories 

constituting  c  o  1- 
lectively  an  inval- 
uable exposition 
of  the  vastness, 
importance  and 
wealth  of  Ameri- 
can medical  in- 
terests. 

The  Directory  of 
Physicians,  with  School  of  Practice,  College  of 
Graduation,  etc.,  comprises  all  practicing  physi- 
cians in  the  United  States  (including  Porto  Rico, 
Hawaii  and  the  Philippine  Islands),  and  in 
Canada,  Cuba,  Mexico,  and  the  Central  American 
States. 

It  is  also  a  Standard  Reference  Directory  for 
information  concerning  all  Drugs  and  Medicines, 
Medical  and  Surgical  Products,  Medical  Publi- 
cations, Hospitals  and  Sanitariums,  Mineral 
Springs,  Medical  Colleges,  the  medical  service 
of  the  United  States  Government,  etc. 

Invaluable  to  physicians  for  information  con- 
cerning anybody  or  anything  in  the  world  of 
medicine. 

Special  descriptive  circular  with  specimen  page 
will  be  sent  on  request. 

Over  1,000  Pages,  8x12  ins.,  handsomely  bound 
h  Cloth.    Price,  postpaid,  $10.00. 


G.P.Engelhard  &  Co.tPublishers,Chicago. 


WHAT    IS     SAID    OF    THE    STANDARD 
MEDICAL  DIRECTORY  OF  NORTH 

AMERICA. 

From  the  numerous  complimentary  references  to  the 
Directory  we  quote  the  following: 

FROM     BOARDS     AND    COLLEGES. 

"In  our  use  of  it  we  find  it  very  easy  to  refer  to,  with 
no  mistakes."— VV.  Preston  Miller,  M.  D.,  Hagerstown,  Md. 

"It  will  be  of  immense  service  to  the  profession." — J.  F. 
Hunter,  M.  D.,  Secretary  Mississippi  State  Board  of  Health, 
Jackson,  Miss. 

"It  has  already  been  of  great  value  to  this  office  in  many 
ways." — Wm.  Fawcett  Smith,  San  Juan,  P.  R.,  Secretary 
Superior  Board  of  Health  of  Porto  Rico. 

"I  consider  it,  without  exception,  the  best  and  most  ac- 
curate medical  directory  published  in  this  country." — B.  D. 
Harison,  M.  D.,  Sault  Ste.  Marie,  Mich.,  Secretary  Michi- 
gan State  Board  of  Registration  in  Medicine. 

OFFICERS   OF   MEDICAL    SOCIETIES. 

"A  valuable  reference  work  for  any  physician's  library." — 
J.  W.  Cokenower,  M.  D.,  Des  Moines,  la.,  Secretary  Iowa 
Medical  Society. 

"The  book  excels  in  many  respects." — James  Evelyn  Pil- 
cher,  M.  D.,  Carlisle,  Pa.,  Secretary  Association  of  Military 
Surgeons  of  the  United  States. 

"A  very  complete  and  beautiful  Directory  of  North  Amer- 
ican physicians. "—William  J.  Chandler,  M.  D.,  Secretary 
of  Medical  Society  of  New  Jersey. 

"The  general  scope,  classification,  typography  and  binding 
are  very  commendable." — J.  F.  Raub,  M.  D.,  Washington,  D. 
C.,  Medical  Referee  Bureau  of  Pensions. 

"The  work  as  a  whole  is  superior  in  plan  and  make-up 
to  any  former  medical  directory  of  the  United  States." — C. 
L.  Stevens,  M.  D.,  Athens,  Pa.,  Secretary  Medical  Society 
of  Pennsylvania. 

"It  is  an  exceedingly  valuable  directory — very  easy  of 
reference,  and  containing  a  large  amount  of  useful  and  im- 
portant material."— F.  C.  Curtis,  M.  D.,  Albany,  N.  Y., 
Secretary  Medical  Society  of  the  State  of  New  York. 

PRESS  OPINIONS. 

"An  excellent  work." — Richmond  Journal  of  Practice. 

"This  is  certainly  a  splendid  volume  and  the  publish- 
ers are  to  be  congratulated  on  their  enterprise.  The  many 
points  of  excellence  render  this  book  easily  the  best  in 
the  field.  Its  form  is  especially  commendable,  and  its 
many  ingenious  features  stamp  it  at  once  as  practicable, 
authentic,  even  indispensable.  In  fact,  there  is  almost 
everything  that  a  medical  directory  should  contain.  *  *  * 
For  a  first  edition  the  results  are  truly  wonderful.  Praise 
alone  is  its  due." — Medical  News  (New  York). 


THE  STANDARD  MEDICAL  MANUAL.    A 
Hand-Bpok  of  Practical  Medicine.     By  Alfred 
S.  Burdick,  M.  D.,  Editor  of  the  Medical  Stand- 
ard ;  Junior  Professor  of  Practice  of  Medicine 
in  the  Illinois  Medical  College ;  Member  of  the 
American    Medical     Association,     the    Illinois 
State  Medical  Society,  etc. 
There  are  many  valuable  works  on  the  Prac- 
tice  of   Medicine   which   deal   exhaustively  with 
the  morbid  anatomy  and  natural  history  of  dis- 
ease, but  there  is  evident  need  of  a  work  adapted 
for  ready  reference  by  the  busy  practitioner,  deal- 
ing primarily  with  the  practical  side  of  medicine 
— that   of    diagnosis    and   treatment — one    which 
will  embody  also  the  very  latest  information  di- 
rectly helpful  in  every-day  practice.    Such  a  work 
it  is  believed,  is  presented  in  the  "Standard  Medi- 
cal Manual,"  by  Dr.  Burdick. 
,    A  WORK  FOR  QUICK  REFERENCE. 
The    subjects    are   arranged   alphabetically,    so 
that  it  is  possible  to  turn  to  the  topic  desired  in 
a  moment.    It  is  therefore  admirably  adapted  for 
'  the  physician's  table. 

SUBJECTS  OF  EVERY-DAY  INTEREST. 
The  most  empliasis  has  been  placed  upon  the 
subjects  of  every-day  interest  to  the  general  prac- 
titioner. The  common  diseases  are,  therefore, 
treated  with  much  care  and  detail,  while  the  rare 
ones  are  discussed  briefly  or  omitted  entirely. 

Typhoid  fever  fills  nearly  17  pages — more  than 
half  on  treatment;  tuberculosis,  29  pages,  14  of 
these  on  treatment ;  penumonia,  20  pages,  10  on 
treatment;  diphtheria,  15  pages,  8  on  treatment; 
diarrhea  and  dysentery  in  its  various  forms,  23 


pages,  more  than  half  on  treatment ;  bronchitis, 
13  pages,  more  than  half  on  treatment ;  epilepsy, 
12  pages,  treatment  7  pages ;  gonorrhea,  16  pages, 
12  treatment,  etc. 

A  VALUABLE  APPENDIX. 

The  volume  contains  a  large  Appendix  having 
many  excellent  features  not  to  be  found  in  other 
books.  Among  them  are 

A   Guide  to  Urinary  Analysis. 

Examination  of  the  Stomach  Contents. 

Bacteriological  Diagnosis. 

Drugs  and  their  Administration. 

Prescription  Writing. 

A  Table  of  Drugs  and  Solubilities. 

An  Epitome  of  the  National  Formulary. 

Foods  for  the  Sick. 

Infant  Feeding,  etc. 

The  information  given  in  the  Appendix  is  of 
great  value  and  will  be  found  very  helpful  to 
physicians  in  every-day  practice. 

"As  a  book  of  reference  it  will  prove  useful  and  valuable." 
Louisville  Medical  Journal. 

"This  is  a  thoroughly  practical  work." — Louisville  Monthly 
Journal  of  Medicine  and  Surgery. 

"It  is  an  excellent  book  in  every  particular  and  well  worth 
four  dollars." — Charlotte  Medical  Journal. 

"It  deserves  a  place  in  the  physician's  library,  especially 
that  of  the  busy  physician." — Medical  Herald. 

"It  presents  in  a  convenient  form  and  space  the  up-to-date 
aspects  of  medical  practice  along  the  most  useful  lines." — 
Peoria  Medical  Journal. 

"A  practical  compendium  embracing  only  those  things 
which  are  most  useful  to  the  general  practitioner — a  min- 
iature encyclopedia." — St.  Louis  Medical  Review. 

"Although  evidently  aiming  to  be  of  greatest  value  as 
a  guide  to  treatment,  it  does  not  slighi  the  other  essentials 
in  the  study  of  disease." — Cincinnati  Lancet-Clinic. 

"We  commend  especially  that  side  of  the  book  which  has 
to  do  with  therapeutics  as  the  book  is  full  of  splendid  pre- 
scriptions from  beginning  to  end." — Medical  Sentinel. 

"We  especially  like  the  book  because  it  is  a  timely  and 
forceful  protest  against  that  therapeutic  know-nothing-ism 


which  is  fatal  to  all  helpful  advance  in  medicine." — Chicago 
Clinic. 

"We  take  pleasure,  after  carefully  reviewing  and  using 
it  for  a  month  on  our  desk  as  a  working  manual,  in  recom- 
mending it  as  of  great  value  and  very  helpful." — Medical 
Fortnightly. 

"This  is  a  work  of  common-sense  helpfulness  for  the 
weary  and  worried  practitioner  who  has  no  chance  for  a 
post-graduate  course  and  is  distant  from  helping  counsel." — 
Medical  World,  Philadelphia. 

"It  is  an  exceedingly  practical  work,  special  attention  be- 
ing given  to  methods  of  treatment  and  the  most  space  given 
to  those  diseases  most  common  in  ordinary  medical  prac- 
tice."— Canadian  Journal  of  Medicine  and  Surgery. 

"One  valuable  feature  of  this  work  is  that  considerable 
attention  is  given  to  the  minor  ailments  which  make  up  so 
large  a  bulk  of  the  physician's  practice,  and  yet  are  hardly 
mentioned  in  most  text-books,  and  seldom  taught  in  med- 
ical schools." — Medical  Summary. 

"The  author  of  this  book  has  succeeded  most  admirably  in 
giving  to  the  medical  profession  a  work  thoroughly  prac- 
tical in  all  of  its  details — one  which  will  meet  the  demands 
of  the  general  practitioner  as  but  few  books  on  this  sub- 
ject are  doing." — Texas  Medical  News. 

"The  work  is  of  very  practical  character  and  is  calcu- 
lated to  be  eminently  helpful,  especially  to  the  busy  gen- 
eral practitioner  who  does  -not  want  a  treatise,  but  sug- 
gestive points  at  a  moment's  notice.  The  volume  is  very 
presentable  in  appearance  and  will  doubtless  find  a  place 
on  many  consultation  shelves,  not  among  the  learned  tomes 
that  collect  dust  and  are  opened  a  few  times  a  year,  but 
among  the  books  that  are  constantly  at  hand  for  ready 
reference." — Medical  News,  N.  Y. 

"Quite  an  unusual  feature  in  a  book  on  practice  is  the 
attention  devoted  to  the  minor  ailments  which  are  seldom 
taught  in  colleges  and  rarely  mentioned  in  text-books,  but 
which  many  times  are  the  worriment  of  the  young  man  in 
medicine.  There  is  given  a  large  number  of  prescriptions, 
and  the  importance  of  diet,  hygiene,  hydrotherapy  and 
other  physiologic  methods  of  treatment  are  dwelt  on  at 
length.  It  is  a  cleverly  arranged  work  and  it  deserves  the 
success  which  its  value  as  a  medical  book  entitles  it  to." — 
Buffalo  Medical  Journal. 

921  Pages,  octavo,     lllus.     Cloth,  postpaid.  $4.00 
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ENGELHARD'S  PHYSICIAN'S 
VISITING  LIST. 


THE  BEST,  MOST   CONVENIENT  AND 
THE    HANDSOMEST. 


Size  3x6  inches— the  ONLY  Visiting  List  of  Vest 
Pocket  size. 

ITS  RULED  PAGES  for  visit  entries  are  ample  for 
a  year's  business,  of  twenty -six  patients  a 
week.  Other  ruled  divisions  comprise  an 
Obstetrical  Record,  Vaccination  Record,  Death 
Register,  Addresses  of  Nurses,  Addresses  of 
Patients  and  a  Business  Record  by  months. 

ITS  REMINDER  PAGES  include  a  Calendar,  Ta- 
ble of  Weights  and  Measures,  Rules  for  finding 
Day  of  Confinement,  Examination  of  Urine, 
Drugs  and  their  Administration,  Table  of  Incom- 
patibles,  Table  of  Doses  and  Solubilities,  etc. 

ITS  SIZE  (3x6  in.)  commends  it  above  all  other  Lists  in 
that  it  may  be  carried  in  the  coat  pocket  with  little 
perceptible  space  or  weight,  or,  if  preferred,  in  the 
upper  vest  pocket;  in  fact,  its  origin  was  in  the  uni- 
versal demand  of  physicians  for  a  Vest  Pocket  Visit- 
ing List — one  compact  enough  to  avoid  the  bulging 
or  sagging  of  pockets  incident  to  the  cartage  of  the 
average  Visiting  List  and  yet  large  enough  for  most 
advantageous  use. 

ITS  BINDING  (in  rich  black  full  morocco,  pocket  and 
flap,  gilt  edges,  gold  stamp  on  flap)  insures  the 
best  wearing  qualities  and  is  exceedingly  handscme. 

Price,  Postpaid,  Net  $1.25. 


G*  P.  Engelhard  &Co.t  Publishers,  Chicago 


Engelhar  d's     Monograph     Series. 

ABRAMS  ON  DISEASES 
OF  THE  HEART. 

DISEASES  OF  THE  HEART ;  THEIR  DIAG- 
NOSIS AND  TREATMENT.  By  Albert 
Abrams,  A.  M.,  M.  D.,  San  Francisco,  Con- 
sulting Physician  for  Diseases  of  the  Chest, 
Mt.  Zion  Hospital  and  the  French  Hospital. 
Illustrated. 

There  are  bigger"  books  published  upon  diseases 
of  the  heart,  but  none  better.  It  gives  not  only 
old  ideas,  but  new  ones  not  found  in  other  sim- 
ilar works.  The  Contents  include  an  Introduc- 
tion and  Chapters  upon  Diagnosis  of  Diseases 
of  the  Heart,  their  Treatment,  Affections  of  the 
Pericardium,  Endocarditis  and  Chronic  Valvular 
Disease,  Cardiac  Neuroses,  Affections  of  the 
Arteries  and  a  valuable  Addendum.  Dr.  Abrams 
introduces  some  novel  yet  extremely  valuable 
ideas  which  are  winning  recognition.  A  most 
valuable  feature  are  the  diagnostic  and  therapeu- 
tic tables  which  condense  a  fund  of  information 
so  that  it  may  be  observed  at  a  glance. 

From  the  first  to  the  last  there  is  not  a  word  de 
trop.  Every  point  is  direct  and  practical. — New  Orleans 
Medical  and  Surgical  Journal. 

The  author  of  this  handy  little  volume  has  given  much 
careful  study  to  the  actual  bedside  phenomena  of  heart 
disease,  and  he  presents  his  findings  in  a  clear  and  con- 
cise manner. — Denver  Medical  Times. 

This  book  shows  careful  and  thoughtful  consideration 
of  clinical  facts  in  a  way  that  places  it  among  the  fore- 
most works  on  diseases  of  the  heart.  It  is  superior  to 
many  of  the  so-called  standard  works  like  Gibson,  Balfour, 
Broadbent  and  Loomis  in  arrangement  and  ready  reference, 
and  we  dare  say  it  will  take  rank  with  and  even  surpass 
in  its  usefulness  many  of  the  now  most  popular  works. — • 
Medical  Fortnightly. 

172  Pages,  Cloth,  Gilt  Top,  $1.00. 
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HATFIELD  ON 
CONTAGIOUS  DISEASES. 

ACUTE      CONTAGIOUS      DISEASES      OF 

CHILDHOOD.    By  Marcus  P.  Hatfield,  A.  M., 

I.  D.,  Professor  Emeritus  of  Diseases  of  Chi- 

ren,    Northwestern    University ;    Professor    of 

Diseases  of  Children,  Chicago  Clinical  School. 

The  author's  wide  experience  both  as  practi- 
tioner and  teacher  has  enabled  him  to  prepare  a 
book  of  special  value  upon  a  subject  of  lively  in- 
terest to  every  practicing  physician.  It  embodies 
not  only  the  results  of  many  years  of  practice, 
devoted  largely  to  this  field,  but  also  the  views 
of  the  later  French  and  German  authors.  He 
avoids  theories  and  gives  special  attention  to  the 
practical  aspects  of  the  subjects,  viz.,  the  diagnosis 
and  treatment  of  these  very  common  diseases. 

The  author  has  admirably  accomplished  his  task.  For 
clearness  of  style,  and  completeness  of  subject  matter,  the 
book  is  to  be  commended. — Chicago  Med.  Recorder. 

"The  book  is  an  admirable  little  work,  and  will  widen 
the  horizon  and  deepen  the  interest  of  any  reader  who  has 
depended  hitherto  on  the  ordinary  text-book  of  children's 
diseases." — New  York  Medical  Journal. 

"The  author  merely  wishes  to  place  the  latest  views  of 
the  prominent  pediatricians  of  the  world  in  convenient  form 
for  ready  reference.  He  has  succeeded  famously,  and  the 
book  will  sell  well."— Medical  World. 

No  one  can  read  it  without  feeling  that  his  perusal  has 
impressed  upon  him  many  special  points  which  would  have 
escaped  him  in  a  larger  volume,  and  these  points  are  of 
great  practical  importance. — Canada  Med.  Record. 

140  Pages,  Cloth,  Gilt  Top,  $1.00. 
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WAINWRIGHT'S 
URINARY  DIAGNOSIS 

URINARY  DIAGNOSIS  AND  TREATMENT. 
By  J.  W.  Wainwright,  M.  D.,  Member  of  the 
American     Medical    Association,     New     York 
State  Medical   Association,  New  York  County 
Medical     Association,     etc.       Illustrated     with 
numerous  engravings  and  colored  plates. 
This  book  is  essentially  designed  for  the  busy 
man  who  desires  all  that  is  really  important  about 
urinary   examinations    condensed    into    a   volume 
of  moderate  size.     Nevertheless  accuracy  is  not 
sacrificed   to    save   space   and   the   chemical    and 
microscopical    methods   are   described    with    such 
care  and  detail  as  to  make  them  perfectly  intelligi- 
ble.   Illustrations  are  used  wherever  they  will  add 
to  the  value  of  the  text.     The  colored  plates  are 
especially  fine. 

"*  This  is  a  very  satisfactory  handbook   for  both  the  student 
and    the    practitioner.— Medical    Record. 

He  has  certainly  reduced  the  analysis  and  examination 
of  urine  to  the  simplest  possible  form. — The  Lancet. 

"The  author's  diction  is  attractive,  his  presentations 
concentrated,  and  even  stimulating." — Alkaloidal  Clinic. 

The  handiest  work  on  the  subject  we  have  seen  in  some 
time.  *  *  *  No  buyer  will  ever  regret  the  expenditure. — 
Charlotte  Medical  Journal. 

"Contains  the  subject-matter  almost  literally  in  a  nut- 
shell. The  printing  and  binding  are  all  that  can  be  de- 
sired."— Western  Medical  Review. 

This  is  a  decidedly  interesting  and  useful  book.  It  is  a 
book  suitable  especially  for  the  practitioner,  as  it  gives 
the  practical  information  that  he  desires  daily,  and  that 
in  a  concise  manner.  *  *  *  I  have  already  recommended 
it  to  my  class. — Eclectic  Medical  Journal. 

140  Pages,  Cloth,  Gilt  Top.  $1.00. 
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WAUGH*S 

RESPIRATORY  DISEASES. 

THE  RESPIRATORY  DISEASES.  By  Will- 
iam F.  Waugh,  M.  D.,  Professor  of  Practice  of 
Medicine  and  Clinical  Medicine,  Illinois  Med- 
ical College. 

The  distinguished  author  of  this  book  has  writ- 
ten in  his  usual  brilliant  style  a  work  which  will 
appeal  to  every  practical  man.  It  includes  not 
only  the  serial  articles  which  appeared  in  the 
Medical  Standard,  but  nearly  as  much  more  mat- 
ter dealing  with  the  chronic  diseases  of  the  res- 
piratory tract. 

Among  the  subjects  especially  treated  are  Hay- 
Fever,  Laryngitis,  Coryza,  Croup,  Bronchitis, 
Asthma,  Pulmonary  Hyperemia,  Hemoptysis, 
Bronchial-Pneumonia,  Pleurisy,  Lobar  Pneu- 
monia and  Tuberculosis. 

Dr.  Waugh  is  pre-eminently  a  practical  man  and 
in  the  treatment  of  disease  his  ideas  are  original 
and  full  of  common  sense.  He  preaches  a  doc- 
trine of  therapeutic  positivism  which  should  glad- 
den the  heart  of  every  earnest  practitioner. 

"The  subject  is  presented  in  a  most  condensed  form  for 
practical  use  and  its  pathology  is  modern." — American  Med- 
icine. 

We  like  the  book — we  admire  the  author's  idea  of  treat- 
ment and  commend  the  little  book  accordingly. — Charlotte 
Medical  Journal. 

"The  book  deals  exclusively  with  acute  and  chronic  de- 
rangements of  the  respiratory  tract.  It  is  written  in  a 
terse  and  interesting  style." — Medical  Age. 

The  book  contains  thirty-seven  chapters,  in  which  not 
a  single  superfluous  word  appears.  It  is  the  most  concise 
and  compact  book  we  have  ever  seen.— Experience. 

221  Pages,  Cloth,  Gilt  Top,  $1.00. 
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WAINWRIGHT'S 

NEW  REMEDIES. 

A    SYLLABUS   OF   NEW   REMEDIES   AND 
THERAPEUTIC  MEASURES.     With  Chem- 
istry,   Physical    Appearance,    and    Therapeutic 
Application.       By   J.    W.    Wainwright,    M.    D., 
Member  of  the  American  Medical  Association ; 
New  York  State  Medical  Association ;  United 
States  Pharmacopeial  Convention,  1900;  Amer- 
ican Chemical  Society,  etc. 
This  book  gives  not  only  a  description  of  the 
later  additions  to  our  materia  medica,  but  a  prac- 
tical resume  of  the  therapeutic  uses  of  each  new 
drug   of   acknowledged    value.     These    remedies 
are    constantly    used    and    prescribed,    but    the 
physician  seldom  has  access  to  information  con- 
cerning    their     properties,     physiologic      action, 
therapeutic    uses    and    dosage,    so    essential    for 
their  intelligent  use. 

This  is  one  of  the  most  useful  little  books  that  has  come 
to  our  table  in  years. — Alkaloidal  Clinic. 

This  is  a  valuable  little  book  as  it  gives  a  concise  but 
sufficiently  clear  account  of  the  newer  remedies,  many  of 
which  are  not  even  mentioned  in  the  larger  treatises  on 
therapeutics.— Chicago  Med.  Recorder. 

We  are  glad  to  recommend  this  book  to  our  readers.  It 
contains  a  brief,  clear  and  impartial  account  of  the  newest 
remedies  and  remedial  agencies.  In  no  other  volume  have 
we  seen  similar  information  so  agreeably  presented. — Boston 
Med.  and  Surg.  Journal. 

229  Pages,  Cloth,  Gilt  Top,  $1.00. 
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HEINECK'S  ANESTHESIA. 

GENERAL  AND  LOCAL  ANESTHESIA.  By 
Aime  Paul  Heineck,  M.  D.,  Adjunct  Professor 
of  Surgery,  College  of  Physicians  and  Sur- 
geons, Chicago,  Attending  Surgeon,  Cook 
-  County  Hospital.  [New  Revised  and  En- 
larged Edition.] 

The  uncertainties  and  dangers  usually  attend- 
ing the  giving  of  anesthetics  by  practitioners  hav- 
ing no  special  knowledge  of  the  subject  are  so 
universally  recognized  as  to  account  for  the  great 
popularity  of  this  Manual  by  Dr.  Heineck. 

The  subject  is  discussed  in  two  chapters.  The 
first — devoted  to  General  Anesthesia — defines  the 
uses  of  Chloroform  and  Ether ;  the  Use  of  An- 
esthetics in  Cildbirth ;  for  Diagnostic  and  Ther- 
apeutic Purposes ;  in  Surgery ;  Selection  of  the 
Anesthetic  as  governed  by  the  nature  of  the  oper- 
ation ;  Posture  and  Preparation  of  the  Patient ; 
Rules  for  Administration ;  Precautions  Before 
and  After;  What  to  do  in  Cases  of  Accident. 

In  the  second  chapter  local  methods  of  Anes- 
thesia are  described  with  detail,  such  as  Cocain, 
Eucain,  the  Schleich  mixture,  Ethyl  Chlorid  and 
Orthoform,  also  recent  methods,  such  as  Efhyl 
Bromid,  etc. 

The  first  edition  of  this  work  was  rapidly  ex- 
hausted and  the  new,  second,  edition  is  in  con- 
stant demand,  testifying  to  the  appreciation  of  the 
book  by  the  public. 

The  book  abounds  in  many  practical  hints.  *  *  *  The 
chapter  on  local  anesthesia  is  excellent,  practical  and  com- 
plete.—Medical  News,  New  York. 

It  is  concise,  yet  explicit,  and  the  study  of  its  lessons 
can  not  fail  to  aid  in  the  proper  and  intelligent  administra- 
tion of  anesthetics. — Northwestern  Lancet. 

234  Pages,  Cloth,  Gilt  Top,  $1.00. 
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GOTTHEIL  ON  SYPHILIS. 

SYPHILIS;  ITS  NATURE,  DIAGNOSIS  AND 
TREATMENT.     By  Wm.  S.  Gottheil,  M.  D., 

New    York,    Professor    of    Dermatology    and 

Syphilography,.  New    York   School   of    Clinical 

Medicine.     Profusely  Illustrated. 

It  is  believed  this  volume,  fresh  from  the  press, 
will  prove  the  most  convenient,  practical  and  val- 
uable working  manual  of  the  disease  yet  pub- 
lished. The  author's  qualifications  for  the  dis- 
cussion of  this  subject  are  unexcelled  and  he  has 
prepared  a  book  of  great  value. 

Not  the  least  important  feature  is  the  large 
number  of  half-tone  illustrations  which  depict 
every  phase  of  this  important  disease. 

In  the  preparation  of  the  text  so  much  care  and 
exactness  has  been  exercised  that  the  diagnosis 
will  be  greatly  simplified  and  the  methods  of 
treatment  and  their  application  made  very  plain. 

"It  is  just  the  book  for  the  general  practitioner." — Do- 
minion Medical  Monthly. 

"Views  on  the  treatment  of  syphilis  are  presented  by  an 
expert  on  the  subject." — Brooklyn  Medical  Journal. 

Its  200  small  and  closely  printed  pages  contain  an  ade- 
quate resume  of  the  subject  and  the  book  is  so  compactly 
made  that  it  can  almost  be  called  a  quiz  compend  of  the 
disease. — Boston  Med.  and  Surg.  Jour. 

We  see  no  reason  why  this  little  work  should  not  find 
a  field  of  usefulness  beyond  that  mentioned  by  its  author. 
There  are  quite  a  number  of  well-chosen  and  most  useful 
illustrations,  and  in  paper,  print  and  binding,  the  pub- 
lishers have  left  little  to  be  desired.  For  a  clear  and  at- 
tractive introduction  to  the  study  of  syphilis,  Dr.  Gottheil's 
small  manual  may  be  thoroughly  recommended. — Medical 
News. 

210  Pages,  Cloth,  Gilt  Top,  $1.00. 
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CROTHERS  ON  DRUG 
HABITS. 

DRUG  HABITS  AND  THEIR  TREATMENT 

By   T.   D.    Crothers,   M.   D.,   Hartford,   Conn.; 

Superintendent  of  the  Walnut  Lodge  Hospital  ; 

Editor  of  the  Quarterly  Journal  of  Inebriety, 

etc. 

Probably  no  other  man  in  America  is  so  com- 
petent to  write  a  work  on  Drug  Habits  as  Dr. 
Crothers. 

Among  the  subjects  considered  are  Alcoholism. 
the  Opium  and  Morphin  habits,  Cocain,  Chloral, 
Chloroform,  Ether,  Tea,  Coffee,  Arsenic,  Eau  de 
Cologne,  Ginger,  Paraldehyd  and  Gelsemium. 
Special  attention  is  given  to  the  Alcohol  and  Mor- 
phin habits. 

The  little  volume  gives  succinct  facts  as  to  heredity, 
etiology,  symptomatology,  and  treatment  in  particular."  — 
Am.  Medicine. 

"The  book  is  a  useful  one,  and  may  be  read  with  interest 
and  profit."  —  Med.  Summary. 

"To  the  author  of  this  work  is  due  the  proper  recogni- 
tion of  the  disease  of  inebriety,  as  the  possibilities  of  cure 
have  been  long  emphasized  by  him  and  demonstrated  in 
the  institution  under  his  care."  —  Louisv.  M.  Jour,  of  Med. 
and  Surg. 

"Dr.  Crothers  has  given  us  a  most  valuable  little  book 
on  the  treatment  of  drug  habits."  —  Canad.  Jour,  of  Med. 
and  Surg. 

"The  book  is  a  useful  one  and  reflects  its  author's  mani- 
fest enthusiasm  for  the  subject  with  which  it  deals."  — 
Med.  Age. 

[JUST  OUT)  Cloth,  Gilt  Top,  $1.00. 
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OCHSNER  ON 

APPENDICITIS. 

APPENDICITIS    AND    ITS    SUCCESSFUL 
TREATMENT.     By   A.   J.    Ochsner,    M.    D., 
Professor  of  Clinical  Surgery,  College  of  Phy- 
sicians and   Surgeons,   Medical   Department  of 
the  University  of  Illinois,  Chief-Surgeon  of  the 
Augustana  Hospital,  Chicago,  etc.    Price,  $1.00, 
net.    Handsomely  Illustrated. 
Probably  no  surgeon  in  this  or  other  countries 
has  been  more  successful  in  the  treatment  of  Ap- 
pendicitis than  Dr.  Ochsner — yet  he  is  known  to 
be  one  of  the  most  conservative  of  surgeons.    The 
secret  of  his  success  is  told  in  this  book  and  so 
plainly  that  it  may  be  understood  and  put  into 
application  by  any  physician. 

Dr.  Ochsner  shows  that  the  essentials  of  suc- 
cessful treatment  are  not  necessarily  surgical : 
that  by  appropriate  medical  or  dietetic  treatment 
the  patient  may  be  tided  over  the  critical  acute 
attacks,  and  that  he  is  most  safely  operated  upon 
in  the  interval. 

"When  Dr.  Ochsner  writes  or  speaks  on  Appendicitis  the 
medical  profession  stops  to  listen."— Indiana  Medical  Jour- 
nal. 

"Dr.  Ochsner  has  treated  the  subject  thoroughly,  making 
the  work  valuable  to  the  student  of  medicine  and  the 
practitioner  as  well.  The  book  especially  commends  itself 
to  those  in  the  profession  who  do  not  believe  in  always 
operating,  in  all  cases  at  the  earliest  possible  moment  in 
acute  appendicitis." — Chicago  Clinic. 

"Dr.  Ochsner's  position  in  the  field  of  American  surgery 
needs  no  comment  and  is  a  warrant  of  the  carefulness  in 
preparation  and  the  conservatively  scientific  .  precision  in 
the  deductions  presented  in  this  hand-book.  It  deserves  to 
stand  on  the  library  shelf  of  every  physician.  Dr.  Ochsner's 
chapter  on  Non-operative  Treatment  of  Appendicitis  ought 
to  be  memorized,  or  'pasted  in  the  hat"  of  every  general 
practitioner  of  medicine." —  Med.  News. 

[JUST  OUT]     Cloth,  Gilt  Top,  $  1 .00. 
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MOORE 
ON  TYPHOID   FEVER. 

TYPHOID  FEVER.  By  J.  T,  Moore,  M.  D., 
Professor  of  Prcctice  of  Medicine,  Medical  De- 
partment of  Hamline  University,  Minneapolis, 
Minn. 

A  convenient  monograph  on  this  very  common 
and  justly  dreaded  disease  of  the  fall  and  sum- 
mer months  is  something  every  practitioner 
needs  and  which  is  supplied  by  Dr.  Moore's 
work. 

This  book  discusses  with  sufficient  detail  the 
character,  etiology  and  pathology  of  the  disease, 
outlines  the  methods  of  diagnosis,  points  out  the 
principal  complications  and  tells  how  they  should 
be  avoided  and  treated  and  finally  gives  a  clear, 
concise  and  logical  chapter  on  treatment. 

The  book  is  thoroughly  practical  and  is  based 
upon  a  large  experience  in  hospital  and  private 
practice.  No  physician  can  read  it  without  ob- 
taining substantial  help.  Country  practitioners 
especially  will  '  find  it  an  invaluable  help,  one 
supplying  them  with  the  latest  additions  to  our 
knowledge  of  this  disease. 

The  subject-matter  is  thoroughly  modern  and 
embraces  the  latest  researches  in  this  field. 

The  book  contains  the  following  chapters : 
History  and  Etiology ;  Histology  and  Pathology ; 
Symptomatology ;  Complications  and  Sequela? ; 
Diagnosis  and  Prognosis ;  Treatment. 

The  author's  large  clinical  experience  enables 
him  to  write  with  rare  intelligence  and  judg- 
ment. 

[JUST  OUT]  Cloth,  Gilt  Top,  155  Pages,  $1.00. 
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ROSENBERG  AND  ARON- 

STAM'S  SOCIOLOGIC 

STUDIES. 

SOCIOLOGIC  STUDIES.  By  Louis  J.  Rosen- 
berg, Esq.,  of  the  Detroit  Bar,  and  N.  E. 
Aronstam,  M.  D.,  Ph.  G.,  Assistant  in  Chem- 
istry and  Clinical  Dermatology,  Michigan  Col- 
lege of  Medicine  and  Surgery — Illustrated. 

This  book  contains  a  number  of  essays  on 
sociologic  problems  of  peculiar  interest  to  mem- 
bers of  the  medical  and  legal  professions.  The 
authors  have  given  this  work  much  thought  and 
have  elaborated  their  ideas  into  an  attractive  and 
readable  little  volume,  which  will  undoubtedly 
commend  itself  to  thoughtful  men  and  women. 

The  subjects  considered  are  "Crime,"  including 
its  pathology  and  therapeutics ;  "The  Drink  Evil," 
"Euthanasia,"  "Stirpiculture,"  "On  the  Educa- 
tion of  Feeble-Minded  Children,"  "Premature 
Burial,"  "Amnesia,"  "Suicide,"  and  "Tubercu- 
losis." 

The  book  is  dedicated  to  Count  Leo  Tolstoy, 
whose  letter  of  acceptance  is  reproduced.  The 
introduction  is  from  the  pen  of  the  Hon.  Clark 
Bell,  president  of  the  Medico-Legal  Society. 

142  Pages,  Cloth,  Gilt  Top,  Price,  $1.00. 
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TULEY'S 
OBSTETRICAL  NURSING. 

A  TEXT-BOOK  OF  OBSTETRICAL  NURS- 
ING. By  Henry  E.  Tuley,  A.  M.,  M.  D., 
Louisville,  Ky.,  Professor  of  Obstetrics,  Med- 
ical Department  of  Kentucky  University,  Sec- 
retary of  the  Mississippi  Valley  Medical  Asso- 
ciation. 

This  book,  while  written  primarily  as  a  text- 
book for  nurses,  will  be  found  of  great  value  to 
practicing  physicians.  It  abounds  in  practical 
hints  and  suggestions,  gives  the  details  so  essen- 
tial for  the  successful  care  of  the  parturient 
woman  and  which  physicians  too  often  neglect  to 
their  own  detriment  as  well  as  that  of  the  pa- 
tient. 

Country  practitioners,  who  have  to  depend 
upon  untrained  nurses,  can  hardly  afford  to  be 
without  this  book,  which  will  enable  them  to  give 
the  necessary  instruction  to  their  assistants.  It 
describes  the  anatomy,  physiology  and  hygiene  of 
the  genital  tract  and  gives  directions  for  the  care 
of  the  expectant  mother  during  pregnancy  and 
confinement,  and  of  mother  and  child  during  the 
period  of  lactation.  The  author's  experience  as 
obstetrician,  teacher  and  writer  admirably  fits 
him  for  the  preparation  of  such  a  work  It  is  the 
most  profusely  illustrated  work  on  obstetrical 
nursing  yet  issued. 

Cloth,  Gilt  Top,  $1.00. 
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HILL  ON  PAIN. 

PAIN  AND  ITS  INDICATIONS.  By  Edward 
C.  Hill,  M.  D.,  Professor  of  Chemistry  and 
Toxicology,  Denver  and  Gross  Medical  College. 

Pain,  from  the  standpoint  of  the  patient,  is  the 
most  important  of  symptoms.  To  recognize  its 
cause  and  give  relief  is  the  first  duty  of  the  phy- 
sician. 

Dr.  Hill  has  written  what  may  be  considered 
an  "encyclopedia  of  pain,"  enabling  the  physician 
to  trace  this  symptom  to  its  origin  and  then  sug- 
gesting the  indicated  remedy  or  remedies. 

This  work  has  been  carefully  classified,  so  as 
to  present  the  facts  in  the  most  available  form 
.for  the  physician's  use. 

It  will  be  found  a  valuable  work  of  reference 
and  an  indispensable  vade  mecum  in  the  treat- 
ment of  this  symptom. 

It  abounds  in  valuable  prescriptions,  garnered 
from  many  sources. 

Treatment,  as  a  matter  of  fact,  occupies  a  very 
important  part,  it  being  the  object  of  the  author 
to  point  out  the  indications  through  which  the 
cause  of  each  and  every  pain  can  be  reached,  so 
as  to  effect  a  cure  when  possible,  as  well  as  to 
indicate  the  remedies  of  most  value  in  each 
individual  case,  to  be  used  for  the  purpose  of 
giving  relief. 

[NEARLY  READY.]    Cloth,  Gilt  Top,  $  1 .00.    ' 
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BENEDICT  ON  DIET. 

DIET  IN  HEALTH  AND  DISEASE.  By  A. 
L.  Benedict,  A.  M..  M.  D.,  Buffalo,  N.  Y., 
Member  American  Gastro-Enterological  Asso- 
ciation, Medical  Society  State  of  New  York, 
etc. 

The  important  subject  of  dietetics  has  hereto- 
fore received  scant  attention  at  the  hands  of  med- 
ical men,  not  because  they  lack  interest  in  it,  but 
because  practical,  scientific  books  of  convenient 
size  and  containing  the  essentials  of  the  subject 
were  not  to  be  had. 

Dr.  Benedict's  book  will  make  good  this  de- 
ficiency. It  simplifies  the  subject,  laying  down 
certain  well-defined,  underlying  principles,  and  is 
couched  in  simple,  straightforward  language ; 
yet  it  is  thoroughly  scientific  and  up  to  date. 

It  includes  a  discussion  of  the  chemistry  of 
foods  and  the  physiology  of  digestion,  the  diet 
in  health,  the  diet  of  infan  and  adolescence, 
and  the  dietetic  treatment  of  all  manner  of  dis- 
eases, general,  local  and  digestive.  It  is  confidently 
believed  this  will  be  found  an  invaluable  work 
by  the  practitioner. 

The  author  is  one  of  the  best  known  of  gastro- 
enterologists,  an  able  investigator,  and  a  facile, 
entertaining  writer. 

It  is  essentially  a  practical  book,  written  for 
practical  men  and  is  free  from  theorizing,  yet 
shows  a  strong  individuality  and  decided  opin- 
ions. 

[NEARLY  READY.]    Cloth,  Gilt  Top,  $  1 .00. 
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WOOD  AND  WOODRUFF 
ON  THE  EYE. 

COMMONER    DISEASES     OF     THE    EYE: 
HOW  TO  DETECT  AND  HOW  TO  TREAT 
THEM.     By  Casey  A.  Wood,  M.  D.,  Professor 
of   Ophthalmology,   College   of   Physicians   and 
Surgeons,  Chicago,  and  Thomas  A.  Woodruff, 
M.     D.,     Professor  .  of    Ophthalmology,    Post- 
Graduate   Medical   School,   Chicago. 
While  the  general  practitioner  usually  does  not 
desire  to  treat  the  diseases  of  the  eye,  preferring 
to  send  his  patients  to  a  specialist,  yet  he  is  com- 
pelled to  deal  with  many  of  them,  while  his  prac- 
tice .  might  be.  enlarged  by  paying  more  attention 
to  cases  of  this  kind.     Moreover,  an  early  diag- 
nosis is  often  of  the  utmost  importance,  so  that 
he.  cannot  afford  to  dispense  with  available  infor- 
mation.    Just   the  help   that   he   needs   is   to  be 
iound.  in  this  book. 

All  the  common  diseases  of  the  eye  are  care- 
fiilly  and  fully  described,  while  the  rare  ones 
are  kft  to  the  larger  text-books  intended  for 
the  specialist.  The  methods  of  diagnosis  and 
treatment  are  given  at  some  length,  especially 
as  regards  the  diseases  with  which  the  general 
practitioner  has  most  to  do. 

The  authors,  whose  experience  both  in  ophthal- 
mologic  practice  and  in  teaching,  is  unexcelled, 
have  endeavored  to  prepare  a  book  which  shall 
be  above  all  practical.  It  is  profusely  illustrated. 
We  predict  for  the  book  a  hearty  welcome 
from  the  members  of  the  profession.  It  should 
be  remembered  that  it  is  written  prinmarily  for 
the  general  practitioner. 

[NEARLY  READY.]  Cloth,  Gilt  Top,  $  1 .00. 


STANDARD    FORMULARY. 

THE  STANDARD  FORMULARY.     By  Albert 
E.  Ebert,  Ph.  M.,   Ph.  D.,  and  A.  Emil  Hiss, 
Ph.  G.     500  pages,  octavo. 
The  great  popularity  of  this  work  is  evidenced 
by    its    having   the    most    extensive    sale    of   any 
book  in  the  literature  of  pharmacy — over   thirty 
thousand  copies  having  been  sold  in  the  past  four 
years. 

While  primarily  designed  for  the  use  of  phar- 
macists, it  will  be  found  an  invaluable  work  of 
reference  for  the  physician.  It  contains  over 
FIVE  THOUSAND  FORMULAS  for  Pharma- 
ceutical Preparations  of  all  kinds,  many  of  them 
private  formulas  from  the  treasured  store  of  the 
veteran  senior  editor. 

The  volume  contains  the  following  chapters : 
PART   I. — Pharmaceutical      Preparations,     1,565 
Formulas — Comprising    all    the    best    from    all 
sources. 

PART  II. — Household  Remedies,  436  Formulas. 
PART    III. — Proprietary   and    Patent   Medicines, 
468    Formulas — Giving    the    approximate    con- 
stituents of  the  principal  patent  medicines. 
PART  IV. — Veterinary  Medicines,  358  Formulas 
— Remedies  for  ailments  of  the  Horse,  Cattle, 
Sheep,  Swine,  Dog  and  Cat,  Poultry,  Birds,  etc., 
etc. 

PART  V. — Perfumes,  about  800  formulas,  and 
Part  VI,  "Soda"  Preparations.  Part  V  is  a 
treatise  in  itself.  It  comprises :  Perfumes,  268 
Formulas;  Skin  Preparations,  215;  Hair  Prep- 
arations. 163 :  Mouth  Preparations  (Dentifrices, 
Washes,  etc.)  92:  Bath  Preparations,  7. 
PART  VII. — Miscellaneous  Preparations,  1,000 
Formulas — Comprises  Blackings.  Cements, 
Inks,  Polishes,  and  in  fact  everything  under  this 
head  of  household  value. 

500  Pages,  Cloth,  $4.00. 
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ANCIENT    PHARMACY    AND 
MEDICINE. 

This  curious  book  in  the  original  German  Ly 
Dr.  Peters  of  Munich  attained  to  such  popularity 
that  its  translation  into  English  with  all  the 
original  illustrations  and  with  numerous  addi- 
tions was  undertaken  with  a  confidence  which  its 
immense  success  has  more  than  justified. 


THE  CHAPTERS  include  Tutelar  Gods  and 
Patron  Saints  of  Medicine ;  Medicine  and  Phar- 
macy in  the  Middle  Ages ;  in  the  i6th  Century ;  in 
the  1 7th  Century;  i8th  Century;  Ancient  Phar- 
macopoeias; Medical  Superstitions  (Fetichism, 
Amulets,  Charms,  Incantations,  Horoscopes,  As- 
trology, Special  Remedies)  ;  Love  Charms,  Pow- 
ders and  Philters ;  Origin,  Rise  and  Fall  of  Al- 
chemy. 

210  Pages  Octavo,  100  Illustrations,  $2.00. 


G.  P.  Engelhard  &  Co.,  Publishers,  Chicago. 
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BASTIN'S  COLLEGE  BOTANY. 

COLLEGE  BOTANY.     By  Edson  S.  Bastin,  A. 
M.,  F.  R.  M.  S. 

Presenting  the  subject  of  botany  in  a  manner 
new,  fascinating  and  scholarly,  and  with  special 
reference  to  the  requirements  of  students  in  phar- 
macy and  medicine.  The  method  is  simple  and 
direct. 

Its  arrangement  and  methods  are  indeed  remarkably  well 
adapted  to  an  ordinary  undergraduate  course  of  study.— 
Bulletin  of  Torrey  Botanical  Club. 

We  believe  it  to  be  the  best  text-book  of  botany  for 
schools  and  colleges  yet  pubished. — The  Microscope. 

We  heartily  commend  the  book.  It  is  well  up  to  the 
times — fresh  and  vigorous. — Botanical  Gazette. 

BASTIN'S  ELEMENTS  OF  BOTANY. 

An  abridged  text-book  from  the  author's  Col- 
lege Botany  pre-eminently  adapted  for  use  in 
high  schools  and  academies  or  for  an  elementary 
course  of  private  study. 


CHAPIN   A  KETTGER'S 

ELEMENTARY  ZOOLOGY. 

ELEMENTARY  ZOOLOGY  For  High  Schools, 
Normal  Schools  and  Beginning  work  in  Colleges, 
By  Henry  E  Chapin,  M.  S.,  and  Louis  J. 
Rettger,  M.  A. 

"No  combination  of  authorship  could  be  more  natural 
than  that  of  the  university  specialist  and  the  normal  school 
expert.  It  is  useless  for  any  school,  elementary  or  pre- 
paratory, to  try  to  teach  zoology  without  adopting  and 
adapting  the  laboratory  method;'  it  is  equa-lly  unavailing 
to  try  to  use  the  laboratory  method  without  the  guidance 
of  a  good  book,  with  its  wealth  of  facts  and  suggestive 
helps.  Good  illustrations  are  indispensable  in  elementary 
work  through  laboratory  methods.  The  book  furnishes  the 
variety  of  material  and  the  helpfulness  of  direction  that  is 
needed  by  the  teacher  who  aspires  to  the  best  results." 

Octavo,  200  Pages,  Postpaid.  $1.00. 


G.  P.  En  gelhard&Co^Publishers,  Chicago. 
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THE  STANDARD  MANUAL 

OF  SODA  AND  OTHER 

BEVERAGES. 

By  A.  EMIL  HISS,  Ph.  6.,  associate  editor  of  the 
"  Standard  Formulary." 

THE  MOST  COMPREHENSIVE 
WORK  ON  THE  SUBJECT. 

All  the  Best  Staple  Fountain  Drinks 
All  the  Latest  Fancy  Drinks  <*  J* 
Many  Hundred  Approved  Formulas 

A  work  especially  addressed  to  Druggists,  but 
having  chapters  on  invalid  foods  and  drinks  of 
great  value  to-physicians. 

Till;  CHAPTERS  I NCI-U I>K: 

Coloring  Agents,'  Foams,  Extracts,  Fruit  Juices,  Es- 
sences, Syrups,  Meads,  Beers,  Phosphates,  Ales,  Laetarts, 
Ades,  Egg  Drinks,  Milk  Drinks,  Cream  Drinks,  Medicinal 
Drinks,  Fancy  Drinks,  Hot  Soda  Drinks,  Ice  Cream,  etc., 
also  Ciders,  Fruit  Wines,  Liqueurs,  Bitters,  Cordials 
Cremes,'  etc.,  also  Flavoring  Extracts,  Baking  Powders, 
Butter  Colors,  Curry  Powders,  Infants  and  Invalids'  Foods, 
Kumyss  and  Kefir  Preparations,  Peptonized  Foods,  Vinegars, 
Beef  Tea,  etc. 

OVER    FIFTEEN    HUNDRED    FOR- 
MULAS. 

Many  of  the  soda  formulas  are  especially  con- 
tributed by  the  most  successful  dispensers  in 
the  principal  cities  from  their  most  celebrated 
specialties. 

A  handsome  volume — Complete,  Reliable,  Up- 
to-Date,  Indispensable.  A  book  for.  druggists 
calculated  to  earn  more  than  its  price  in  every 
day's  profit  during  the  season. 

Octavo,  250  Pages,  Cloth,  $4.00. 


G.  P.  Engelhard  &  Co.,  Publishers,  Chicago. 
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THE  MEDICAL  STANDARD. 

THE  DISTINCTION  OF  THE  MEDICAL 
STANDARD  is  proof  that  a  journal  addressed 
to  the  discriminating  element  in  the  profession — 
free  from  the  promptings  of  commercialism  yet 
business-like  and  practical,  true  to  the  best  tra- 
ditions of  the  profession  yet  liberal  in  tone  and 
popular,  presenting  the  best  thought  of  the  best 
men  while  keeping  in  closest  touch  with  the  de- 
mands of  the  mass  of  practitioners  whose  read- 
ing must  largely  be  governed  by  what  it  is  actu- 
ally worth  to  them  in  their  daily  practice — this 
distinction,  we  say,  is  proof  that  these  qualities 
are  appreciated  and  command  the  most  generous 
support. 

THE  SERIAL  ARTICLES  are  especially 
good.  Now  or  recently  appearing  are  "Com- 
moner Diseases  of  the  Eye,"  by  Drs.  Casey  A. 
Wood  and  Thomas  A.  Woodruff,  of  Chicago : 
"Pain  and  Its  Indications,"  by  Dr.  E.  C.  Hill,  of 
Denver ;  "Practical  Dietetics,"  by  Dr.  A.  L.  Bene- 
dict, of  Buffalo. 

THE  REPORTS  OF  CLINICS,  which  dur- 
ing the  past  year  included  lectures  from  the 
clinics  of  Dr.  Nicholas  Senn,  J.  B.  Murphy,  Dr. 
Jas.  B.  Herrick,  Dr.  Daniel  R.  Brower,  Dr.  Frank 
Billings  and  other  masters  in  the  great  clinics  of 
Chicago,  will  be  continued  with  improved  facili- 
ties for  the  work. 

THE  REGULAR  DEPARTMENTS  comprise 
"Editorial,"  Original  Papers,  the  "Editor's  Note 
Book,"  "Leading  Papers  of  the  Month,"  "Prog- 
ress of  Medicine,"  "Correspondence,"  "Prescrip- 
tions." "Books  of  the  Day."  "Societies  and  Col- 
leges/' "Fact  and  Fancy,"  "News  of  the  Month," 
etc. 

Every  issue  consists  of  100  imperial  octave 
pages  (8x12  in.). 

Subscription,  One  Year,  $1.50. 


G.  P.  En  gel  hard  &  Con  Publishers,  Chicago. 


NATIONAL  INSTITUTE  OF 
PHARMACY,  CHICAGO. 

The  National  Institute  of  Pharmacy  was  es- 
tablished in  1885  and  has  contributed  so  largely 
to  pharmaceutical  education  in  America  that  it 
is  endorsed  by  members  of  every  State  board  of 
pharmacy  and  by  representative  pharmacists 
everywhere. 

THE  SYSTEM  IS  ESPECIALLY  ADAPTED 
TO  THE  NEEDS  OF  DRUGGISTS,  PHY- 
SICIANS or  others  who  desire  to  qualify 
themselves  for  a  Board  of  Pharmacy  examina- 
tion or  who  for  any  other  reason  may  wish 
a  better  knowledge  of  pharmacy. 

THE  METHOD  consists  of  printed  lectures  or 
lessons  mailed  semi-monthly  to  students,  there 
being  two  terms  of  twelve  lectures  each,  the 
entire  course  therefore  occupying  a  period  of 
one  year.  With  each  lecture  (excepting  the 
first)  is  a  set  of  questions  on  the  previous 
lecture,  answers  to  which  are  to  be  transmitted 
to  the  Director  of  the  Institute  promptly. 
These  answers  are  carefully  considered,  and 
corrections  in  due  time  mailed  to  the  student. 
The  answers  are  then  rated,  and  if  satisfactory 
for  the  course,  the  student  is  granted  the  Cer- 
tificate of  the  Institute. 

Announcement  giving  full  particulars  as  to  the 
course,  date  of  beginning  of  next  class,  refer- 
ences by  students,  specimen  pages  from  the 
lectures,  specimen  examination  questions,  will  be 
sent  on  application.  Students  may  begin  at  any 
time. 

NATIONAL  INSTITUTE  OF  PHARMACY, 

358-362  Dearborn  Street,  Chicago. 
G.  P.  Engelhard  &  Co.,  Publishers  of  Lectures. 


THE    WESTERN    DRUGGIST 

Largest  Circulation  of  any  <£  £ 
Druggists'  Jonrnal  in  the  World 


Complete  in  all  Departments  of  a 
First-Class  Druggists'  Magazine 


For  nearly  twenty-five  years  the  WESTERN 
DRUGGIST  has  maintained  a  leading  position  in 
its  field  throughout  the  country. 

Its  pages  will  be  found  of  interest  not  only 
to  druggists  but  to  physicians  who  desire  to 
keep  pace  with  progress  in  pharmaceutical  science 
and  particularly  those  who  do  their  own  dis- 
pensing. 

Subscription,  One  Year,  51.50. 
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